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], First and foremost you want a positive system —a system that 
operates so that it is impossible to skip or under-lubricate a 

bearing. 

TRABON IS ABSOLUTELY POSITIVE — ITS PROGRESSIVE 

HYDRAULIC OPERATION MAKES IT IMPOSSIBLE TO SKIP A 

BEARING AND EVERY BEARING GETS THE RIGHT AMOUNT. 


2. Then you want a hydraulic system—one that handles all 
_ standard pressure lubricants. 

TRABON IS HYDRAULIC AND HANDLES ALL OILS AND PRESSURE 

GUN GREASES 


“3, And you want a sealed system with no exposed moving parts or 
indicators — one that won't be harmed by dirt, water, grime or 

scale —one that can even be hidden inside your machine when 

necessary. 

TRABON IS SEALED FROM PUMP TO BEARING AND HAS NO 

EXPOSED MOVING PARTS. 


{, Finally, you want a system that is easy to check — one that has a 
single positive indicator at the pump instead of a multitude of 
indicators scattered about your machinery. 


ONLY TRABON HAS THE SINGLE INDICATOR AT THE PUMP THAT 
TELLS THE WHOLE STORY — GIVING POSITIVE PROOF WHEN 
EVERY BEARING HAS BEEN LUBRICATED. 


No other centralized lubricating system has all these 
features. No other system can do your lubricating 
job so satisfactorily. Specify Trabon Lubrication on 
your next machinery purchase — it will pay for itself 
many times over during the life of your machinery. 
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Not a minute lost 
in 9 years 


for lack of lubrication 


ACK in 1937 a large Detroit metal fabri- 
B cating plant installed Farval centralized 
lubricating systems on its metal-forming 
presses—a total of 133 systems, serving 
3100 bearings. 


In the 9 years since then, no machine has 
been down to lubricate or to repair the lack 
of lubrication. Farval saved the labor cost of 
11 oilers per 24-hour day. Even more im- 
portant during the war and postwar years has 
been the elimination of delays to production, 
such as were caused in the old days by stops 
for oiling, stops for repairs, stops for bearing 
replacements. Farval has paid for itself many 
times over. 


Farval delivers oil or grease under pressure 
to a group of bearings from one central sta- 
tion, in exact quantities, as often as desired. 
Farval—the Dualine System with the Positive 
Piston Displacement Valve—that has but 2 
Moving Parts—is Fully Adjustable—and with 
a Tell-tale indicator at each bearing to show ¢ 
the job is done. 





made on your equipment with Farval. Write 
for Bulletin 25. The Farval Corporation, Centralized Lubrication 


Savings comparable to the above can be aoe 
. * FARVAL— Studies in 
3267 East 80th Street, Cleveland 4, Ohio. No. 85 


Affiliate of The Cleveland Worm & Gear Company, Industrial 
Worm Gearing. In Canada: Peacock Brothers Limited. 


CENTRALIZED SYSTEMS 
OF LUBRICATION 
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Editorial -- Industrial Research Trends® 


By HAROLD VAGTBORG 


President, Midwest Research Institute, Kansas City, Missouri 


Introduction 


There are very definite trends in 
industrial research in general and in 
research as it relates to lubrication. 
We will first discuss those that relate 
to industrial research. 

Michael Pupin once said that 
“Science is simple! Science is Man 
listening to the language of Nature 
and trying to understand it.” It is 
through this process that the incen- 
tives for research have been ever on 
the increase. A better knowledge of 
nature and her laws has produced 
more and better jobs, better prod- 
ucts, and greater profits. In this con- 
nection it is a matter of record that 
the research developments produced 
in our laboratories since just prior to 
the year 1900 have created new in- 
dustries which today employ fifteen 
million people. 

These incentives can be related to 
the growth of our research labora- 
tories which numbered only a hand- 
ful from 1900 almost through World 
War I. Today there are approxi- 
mately 2,500 laboratories that em- 
ploy 70,000 workers and expend ap- 
proximately $350,000,000 per year. 
This covers normal industrial aspects 
and does not include the tremendous 
expansion of research brought about 
by World War II when the total 
research expenditures in one year 
reached almost $800,000,000. 


The National Association of Man- 
ufacturers has reported that in 1941 
a survey indicated that the 1,008 
manufacturers responding averaged 
research expenditures of 1.1% of 
gross sales. We know that there are 
many chemical companies that ex- 
pend in the neighborhood of 5% of 
gross sales. The fact is that this de- 
velopment and research interest in 
American industry has been brought 


about because research has paid off. 


There is a definite trend toward 
research investments developing 
toward an annual expenditure of a 
billion dollars per year. We need 
not assume this figure is fantastic 
for it represents in the neighborhood 
of 34 of 1% of gross national income. 
It was recently reported from a good 
source that Russia is already expend- 
ing 1% of gross national income on 
research. 





* Presented before First Spring Meeting, The 
American Society of Lubrication Engineers, Chi- 
cago, Illinois, April 5, 1946. 


Research as a Vital Part of 
Industry 


A second significant trend that is 
becoming more obvious is the better 
realization that new industries can 
be created in the face of the keen 
competition of the “older line in- 
dustries” if the new ones are willing 
to consider research laboratories as 
their greatest asset. 


In this regard Edwin H. Land, 
president and founder of the Pola- 
roid Corporation said, “I believe that 
the small company of the future will 
be as much a research organization 
as it is a manufacturing company, 
and that this new kind of company 
is the frontier of our next generation. 


“The business of the future will 
be a scientific, social, and economic 
unit. It will be vigorously creative 
in pure science, where its contribu- 
tions will compare with those of uni- 
versities. Indeed, it will be expected 
that the career of the pure scientist 
will be as much in the corporation 
laboratory as in the university.” 


This trend may be summarized as 
the better realization that “today’s 
science is tomorrow’s engineering, 
and the next day’s industry.” 


The third trend, a statistical one, 
is the increase in the number of 
research laboratories. Many com- 
panies that have never heretofore 
engaged in research are developing 
research departments. Numerous 
new laboratories are contemplated, 
not as small areas in the corner of 
a factory building, but as separate 
buildings around which have been 
created the best environment for the 
successful prosecution of the develop- 
ment of new products and processes 
through research. However, even if 
our laboratories increase tenfold 
there will be but 25,000 laboratories 
in the United States, leaving ap- 
proximately 150,000 manufacturing 
organizations, particularly smaller 
ones, which will still need the facili- 
ties in order to stay in business. 


Research is becoming more than 
ever the common denominator in 
American industry and the smaller 
organizations will only be able to 
secure this service through the “pool- 
ing” of their research investments 
and facilities. This pooling of inter- 
ests has brought about the develop- 
ment of many research institutions. 
In the past years we had only a few 
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institutions of this type such as Mel- 
lon Institute of Industrial Research 
and Battelle Memorial Institute, but 
recent years have seen the develop- 
ment of the Armour Research Foun- 
dation of Illinois Institute of Tech- 
nology, Midwest Research Institute, 
and Southern Research Institute, as 
well as many research institutes as- 
sociated with our colleges and uni- 
versities. 

At the present time there are, in 
process of development, two research 
organizations on the West Coast, one 
to serve primarily California and the 
other to serve the Pacific Northwest. 

A significant trend in industrial 
research is possibly best. keynoted by 
the expression, “a closed door keeps 
out more than it keeps in.” World 
War IT has shown industry that there 
are many advantages in pooling our 
knowledge on those problems of a 
basic nature. The production of 
synthetic rubber in great quantities 
during the war was brought about 
by a pooling of knowledge and there 
is a strong trend toward the main- 
tenance of closer association among 
our research groups on “common de- 
nominator” problems, Such proce- 
dure still gives the individual research 
departments the opportunity for 
competition which is built around 
the development of better techniques 
and lower production costs rather 
than a better knowledge of the basic 
laws of nature. The ultimate bene- 
factor, the general public, will gain 
significantly as a result of this trend. 
The trend is well expressed through 
such organizations as the Institute of 
Paper Chemistry, Institute of Gas 
Technology, and the Textile Re- 
search Institute. It also takes the 
form of a Cotton Council, the Sugar 
Foundation, the Nutrition Founda- 
tion, and the Iodine Foundation. 


Another expression of this type of 
cooperation is the establishment of 
neutral laboratories available to an 
entire industry, a good example of 
which is the Diesel lubricant labora- 
tory at the Armour Research Foun- 
dation. 

A fifth trend in industrial research 
is the increasing use of university and 
college facilities. As the colleges are 
learning to understand the industrial 
tempo better, their facilities are 
being used more extensively. Many 
colleges and universities have stream- 
lined their services to industry by 
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setting up groups within the faculty 
which are primarily responsible for 
industrial problems. 


A further trend of note is that 
research efficiencies are being in- 
creased. In the first place there are 
new tools of science that are becom- 
ing universally used. These are many, 
but a few that have become com- 
mon are electron microscopy, X-ray 
diffraction, and spectroscopy. In- 
creased efficiency in research is one 
of the soundest answers to the prob- 
lem of the shortage of scientists. Not 
long ago there were too many Ph. D. 
plumbers and carpenters in our re- 
search groups. These scientists too 
often were expected to acquire 
equipment, assemble it, make all of 
the modifications and operate it, in 
addition to their basic functions of 
thinking out the solutions to prob- 
lems. Such procedures drastically 
reduced efficiencies and there are 
too many cases on record where 11 
months of the year were spent by 
the scientist doing those things that 
technicians and laborers could have 
accomplished. In the modern lab- 
oratory research is facilitated with 
service departments and, moreover, 
in most of them can be found repre- 
sented many of the building trade 
vocations to speed up the work of 
the scientists. 


Red tape in operations is being 
reduced and the research environ- 
ment is being improved. A better 
understanding exists between the 
members of the staff and the man- 
agement. This understanding is de- 
veloping largely through a better 
appreciation of the value of science 
in industry. 

A seventh significant trend in in- 
dustrial research in general relates 
to the up-grading of research man- 
agement’s position in a corporation. 
Research is being considered as less 
of a “frill” than it has in the past. 
It is now thought of as the “heart” 
pumping new lifeblood into a com- 
pany. Research has taken its place 
in the annual report. The research 
director is not locked up in a dingy 
laboratory in the corner of a plant, 
reporting as infrequently as neces- 
sary to the sales, advertising or pro- 
duction department. Numerous new 
vice presidencies are being created 
to take care of research and develop- 
ment. These men may well be termed 
the “Vice Presidents in Charge of 
the Future,” and they sit in on coun- 
cils of management and decide on 
major company policies. 


A further trend is the relationship 
of banking interests to research. 
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Bankers are beginning to seek coun- 
sel about research and its possible 
effect on corporation financing. 
Many commercial loans are deter- 
mined more by a research alertness 
on the part of management and less 
by the balance sheet. It is also in- 
teresting to note that to a lesser 
extent bankers and lawyers are 
becoming presidents of manufac- 
turing corporations and to a greater 
extent technologists are taking their 
place. 

A ninth trend may be stated as 
the trend toward more objectiveness 
in a product and less subjectiveness. 
In other words, the otten heard 
statement of years past, “I am not 
interested in that part of our product 
produced by others because as com- 
pany policy we expect our supplier 
to do research on that phase” is 
becoming a statement of the past. 
The manufacturer realizes more 
tuiai ever that comiponent paris or 
functions of his product that are 
made by others cannot be disre- 
garded but that competition requires 
that the total overall product is his 
final responsibility. 

Fountain pen manufacturers have 
found that they cannot be satisfied 
with producing a good fountain pen 
but that competition requires that 
they also produce a good ink to go 
with the fountain pen. The ma- 
chine tool industry is very much 
concerned with lubrication even 
though it may be provided by others. 
Let this be a word of caution to our 
lubrication manufacturers because if 
they do not keep pace with the de- 
velopment of machinery they will 
find that machinery manufacturers 
will be producing the lubricant tai- 
lored to fit their needs. 

A final trend that we’might here 
consider, although there are many 
others, is the trend of producing a 
product in a tecnnology package. 
Sales engineers who understand the 
technology and application of the 
product are rapidly taking the place 
of high pressure artists. “echnology 
has become an important sales fac- 
tor and both the seller and buyer 
have technologists on their staffs 
who can evaluate a product from 
the point of view of the seller and 
buyer. 


Trends in Lubrication 


Technology 


We have discussed some of the 
general trends in industrial research. 
There are definite trends in lubri- 
cation technology. 

Machine tools are becoming more 
complex, more costly, and more 


automatic largely because of the fact 
that with higher labor costs a higher 
standard of living can only be main- 
tained by greater machine efficiency. 
This results in higher speeds and 
more attention to the problem of 
lubrication. It means closer toler- 
ances and better and longer lasting 
lubricants, for we can less than ever 
afford to have machinery out of 
commission. 

Although significant progress is be- 
ing made in lubrication technology, 
there are still many of even the basic 
problems about which too little is 
understood. Who can answer the fol- 
lowing questions to the satisfaction of 
all? What is a lubricant? What does 
it do? How does it act? What is fric- 
tion? What is the motion of the 
lubricant? What about the surface 
involved? 

We do know that “Joe” with the 
universal oil in an oil can is not go- 
ing to do the job any more. We are 
only going to be able to answer the 
basic questions of lubrication by 
studying the fundamentals involved. 
We must get away from any notion 
that a quick and permanent answer 
is obtained by a cut and try proce- 
dure. Mathematics is destined to 
enter much more into the solutions 
of these problems than the cut and 
try concoction. X-ray diffraction to 
study molecular arrangement of 
lubricants, the electron microscope 
to study surfaces, and the mathe- 
matics of viscous fluids will become 
more and more the tools of lubricat- 
ing engineers in the future. 

By a fundamental scientific ap- 
proach to the problems of lubrica- 
tion, we will change the statement so 
often heard to the effect that “what 
we know about lubricants is about as 
little as we know about any other 
subject.” 


Conclusion 


No company is large enough to as- 
sume the responsibility of developing 
the basic science of lubrication. This 
can only be done through group 
action and in this regard the Amer- 
ican Society of Lubrication Engi- 
neers has a golden opportunity to be- 
come a catalyst. Much can be ac- 
complished through committees rep- 
resenting research groups from all 
walks of the industry, and much will 
come from group research on basic 
problems. 

When the basic knowledge in lu- 
brication technology is determined, 
the pattern is set. Then the job of the 
individual lubricant manufacturer 
will be to better tailor his product to 
the needs of his customers. 
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Today’s Modern Mass Production requires Modern Mass 
Lubrication to cut down maintenance costs, increase service- 
life and output of machinery. Lincoln Centro-Matic central- 
ized lubricating systems guarantee positive lubrication with 
a metered quantity of lubricant... No shutting down of 
machines... No “hit or miss” methods. 

The above schematic drawing illustrates a Lincoln Centro- 
Matic System installed in large Mid-Western industrial plant. 
It is typical of how these outstanding systems are being 
applied to lubricate industrial machinery. The installation is 
simple—all that is required is a Centro-Matic Injector con- 
nected to each bearing, singly or in manifold, and a single 
lubricant supply line from a centrally located lubricant pump, 
which can be time clock or push button controlled, power 
operated or manually operated. The flexibility of Lincoln 
Centro-Matic Systems makes it possible to install them on 
a single machine or a battery of machines and only one 
lubricant pump is required. 
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Pioneer Guilders of Engineered Lubricating Equipment 
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3% minutes 


Engineering 
Service... 


Lincoln Engineering Com- 
pany has a staff of trained 
lubrication engineers ready 

to help you improve your 
lubrication methods. Ask for 
free engineering assistance 
or complete literature today. 
Mail coupon now. 


ee 


Lincoln Engineering Company « St. Louis 20, Mo. 


Please give me information on Centro-Matic Systems for (type of ma- 
chine). Please send me 
literature on Centro-Matic Systems [_]}. 
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How an Inexpensive System 
SAVES °8.000 A YEAR 





were running. 





LOBE Steel Tubes 

Co., Milwaukee, 
Wisconsin, considered 
to be the most modern 
manufacturer of seam- 
less steel tubing, has 
hundreds of heavy machines literally 
loaded with thousands of bearings. These 
bearings function at high speed under ter- 
tific heat, and many were inaccessible or 
could not be lubricated while machines 


To meet this problem, Globe installed 
Alemite Centralized Systems. Today, all 
machines equipped with these Systems 
operate 3 shifts and never shut down for 
lubrication! 


The result — Globe estimates over-all 
savings in lubrication costs this year will 
total $8,000 ... through elimination of 
bearing failures, overtime pay for lubrica- 
tion, and downtime on machine produc- 
tion. No wonder management has set up a 
program of installing Alemite Systems 


exclusively on present machines as well as 
on new machines to come. 


Your lubrication problem may be similar 
to Globe’s. Or you may have other condi- 
tions — such as excessive dust, dirt, or 
moisture, operational hazards, humanerror, 
need for cleanliness, bearings overlooked— 
that are running up costs. In any case, 
you'll be interested in what Alemite Sys- 
tems can do for you. 

There are 4 Alemite Systems, each 


adaptable to almost every type of machine. 
Have an Alemite Lubrication Specialist 


-demonstrate one or all 4 Systems right at 


your desk with transparent working mod- 
els. Write Alemite, 1835 Diversey Park- 
way, Chicago 14, Illinois. 


The huge rotary hearth furnace, and the hot conveyor at right foreground, 
are lubricated with Alemite LubroMeter Centralized Systems. Hundreds of 
machines in the Globe plant are also LubroMeter equipped. 


Here’s What Makes an Alemite 
Centralized Lubrication System “Tick” 





This is a cutaway view of an 
Alemite LubroMeter feeder 
valve. It may be mounted 
directly in the bearing and 
handles grease or oil. To 
lubricate a machine, even 
while it is in operation, lubri- 
cant is introduced at a cen- 
tral point and forced through 
metal “arteries” to the 
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feeder valves. These valves 
discharge a measuredamount 
of lubricant to every bear- 
ing in the system. An indi- 
cator on each valve signals 
when the bearing is correctly 
lubricated. The over-all sav- 
ings can enable you to amor- 
tize an Alemite Centralized 
Systeminaslittleas3 months. 











STEWART 
WARNER 








© ALEMITE 


Centralized Lubrication 


Systems 
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Oil Filtration and Its Effect on Engine Wear’ 


By NORMAN C. PENFOLD anp DONALD S. GRAY 


Introduction 
NGINE wear, a term arbitrarily 
defined for the purposes of this 
paper as the removal of metal from 
piston rings and cylinder walls, can 
be increased or decreased in engines 
operated under controlled test cond:- 
tions according to the test procedure 
used. Other investigators have dem- 
onstrated that engine wear rates are 
influenced by speed and load, start 
and stop operation, run-in proce- 
dure, cylinder and piston ring ma- 
terial and surface finish, abrasive 
particles introduced into the induc- 
tion system, coolant and lubricating 
oil temperatures, the type of fuel, 
the air-fuel ratio, and by fuel and 

lubricant contamination. 

This investigation was concerned 
with determining whether engine 
wear rates could be effected by filter- 
ing the lubricating oil in a test en- 
gine with all known variables held 
constant. If it was found that lubri- 
cating oil filtration did effect engine 
wear, it was planned to investigate 
the phenomenon of how this wear 
reduction was accomplished. 


The Scope of the Investigation 

A search of the available litera- 
ture indicated that, on the basis of 
carefully controlled laboratory tests, 
little previous work had been done 
to determine if engine wear rates 
could be effected by filtering the lu- 
bricating oil. It is probable that in- 
vestigations of similar nature have 
been made, however, and the re- 
sults not published. 

Since partial flow, or by-pass fil- 
tration is the most common system 

* Presented at the S.A.E. National 
Fuels and Lubricants Meeting, Tulsa, 
Oklahoma, November 8, 1946. Published 
by permission. 
Figure 1 ——>» 


Armour Research Foundation 
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A series of full scale, long term 
engine tests were made to study 
the effect of oil filtration on 
engine wear. Wear rate trends 
determined by mechanical meas- 
urement and by chemical analy- 
sis were used to evaluate engine 
wear characteristics when the 
lubricating oil filtration was par- 
tial flow and full flow, and when 
no oil filter was used. 

The value of the oil filter in 
reducing engine wear, and a com- 
parison of the relative value of 
the partial and full flow systems 
in reducing engine wear under 
controlled laboratory test con- 
ditions, as well as an investiga- 
tion of the mechanism of filter 
action in removing products of 
cylinder wear from the lubri- 
cating oil are the subjects of this 
paper. 
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of lubricating oil filtration, the first 
part of the investigation consisted of 
a determination of the wear rate 
that could be expected in a com- 
mercial type engine operated for 
extended periods with partial flow 
lubricating oil filtration. 

When this partial flow wear rate 
was established, it was planned to 
determine the wear rate for this en- 
gine operated under the same test 
conditions, first, with no oil filter, 
and second, with a full flow filtra- 
tion system. These wear rates would 
be based on engine wear as previ- 
ously defined, as well as on the 
amount of metal retained in the fil- 
ters, on the quantity of metal in the 
drain oil and washings, and on the 
increase in iron content of the lu- 
bricating oil. 


Test Equipment 


A four-cylinder Caterpillar Diesel 
engine, Model D4400, as shown in 
Fig. 1, having a 4-4 inch bore and 








a 5¥2 inch stroke, was used in all 
tests. This engine was installed on 
Armour Research Foundation test 
stand No. 10, and coupled to a 
cradled induction-generator dyna- 
mometer. 

The D4400 was selected for this 
test series because of its demon- 
strated ruggedness and _ reliability, 
and because of the large amount of 
experience the investigators had 
gained in using the D4400 in oil test 
programs. 

For the tests in which the partial 
flow system of oil filtration was used, 
a standard absorbent type filter, 
having a by-pass ratio given as ap- 
proximately 6 to 1, was installed. 

For the full flow filtration tests, 
the pressure activated relief valve in 
the engine oil line was blocked, and 
a special filter housing with six ab- 
sorbent filters was installed. Figure 
1 shows the D4400 test engine with 
the full flow filter installed, Figure 
1-A is a cutaway side view of the 
D4400 engine, and Fig. 1-B is a cut- 
away front view showing the partial 
flow filter installation. 


For tests in which the lubricating 
oil was not filtered, the only change 
in the D4400 engine was the removal 
of the absorbent filter. Figure 2 is 
the filter with a cutaway section to 
show the construction. 


Special equipment developed for 
these tests included a cylinder wear 
measuring device designed to elimi- 
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nate the influence of cylinder liner 
distortion on the results of cylinder 
wear measurement obtained by the 
usual methods of diametria] meas- 
urement. See Appendix A. 

An SAE 30 grade compounded 
lubricant, meeting 2-104B specifica- 
tions, was used for all tests. The 
lubricant used was selected because 
of the large amount of engine test 
data obtained in previous test work 
on it. 


Test Procedure 


Each engine test comprised 360 
hours of engine operation at 1400 
rpm with a 37 bhp load. During 
this period the engine jacket tem- 
perature was maintained at 160F, 
and the lubricating oil temperature 
at 180F. The intake air temperature 
was not controlled but variations 
were slight and the gil bath-type 
air cleaner was cleaned and charged 
with fresh oil at the start of each 
test and after each 120 hours of 
engine operation. 

The lube oil flow usually varies 
from 225 to 240 gallons per hour for 
this engine, and the flow through the 
partial flow filter, with a by-pass 
ratio of 6 to 1, would be from 37.5 
to 40 gallons per hour. The oil filters 
were changed after each 60 hours of 
test operation. A six-ounce sample 
of the lubricating oil was withdrawn 
from the engine oil gallery after each 
30 hours of test operation. For the 
tests with no oil filter, the test pro- 





Figure 1B 


<— Figure 1A 


cedure was the same as for the par- 
tial flow and full flow filtration 
tests, with the exception of the 60- 
hour interval shut-downs, 

At the conclusion of each test, the 
cylinder head was removed and 
washed with a solvent composed of 
40 percent ethyl acetate, 30 percent 
denatured alcohol, 5 percent butyl 
alcohol and 25 percent orthodichlor- 
benzene. The interior of the engine 
was washed with this solvent after 
the pistons and cylinder liners had 
been removed. This washing pro- 
cedure was instituted to insure that 
all of the metal removed during a 
test would be cleaned out of the 
engine so as not to effect the results 
of the succeeding tests and to pro- 
vide accurate metal removal data. 

These washings were saved for 
chemical analysis for iron content, 
as were the filters, and all oil sam- 
ples. The piston ring weight loss, 
change in radial thickness, and gap 
increase were also determined. 


Test Result Evaluation 
Procedure 


Engine wear rates were evaluated 
from a determination of the weight 
loss of the piston rings during a test, 
the ring gap increase, and the di- 
mensional change. Each piston ring 
was weighed to one milligram, the 
ring gap measured to 1/1000 in., 
and the lateral dimensions of the 
ring measured to 1/10,000 in. at six 
intervals around the circumference. 
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TABLE No. 1—-ENGINE OPERATION DaTA 
Partial Flow Filtration Full Flow F Reesion No-Filter 
Test No. — Test No Test No. 
1 2 3 + 1 2 3 1 2 3 

Engine Jacket bea F 

Maximum . 162 162 162 162 160 162 160 167 164 164 

Minimum . 156 160 160 159 160 160 160 154 156 156 

Average 159 160 160 160 160 160 160 160 161 160 
Oil Sump Temp. F 

Maximum 187 187 182 188 185 184 184 186 185 191 

Minimum ... 170 164 176 160 170 167 174 174 164 176 

Average 179 181 179 185 180 179 179 180 179.5 185 
Exhaust Temp. F 

Maximum 875 820 800 855 820 795 890 810 840 770 

Minimum 760 785 760 800 765 755 835 725 720 690 

Average 817 800 770 820 Tid TiS 875 774 #772 722 
Blow-by, cfh 

Maximum 25 19.8 17.8 25.6 WA 16.6 27.5 18.6 18.4 23.3 

Minimum _ . . 16. 13:8 121 184 13.8 8.4 22.8 3:5 102. 16.2 

Average 20.5 17.( 0 15:5. 22:0 13:9 13.6 25.0 16. Sl 16.: 34 18.3 
Oil Economy, hrs./gal. 

0-120 hrs. 57 . 64.6 41.7 27.6 38 29.7 82.7 66.3 72.6 
120-240 hrs. ..... 113 138 149 70.8 49.6 31 32.1 143 96.6 71.5 
240-360 hrs. 148 149 207 85.7 40.7 35 56.4 106 84 83 


Bearing wear, wrist pin wear, and 
wear of other engine parts commonly 
measured in connection with wear 
studies were not determined for this 
test series. It was felt that the value 
of these data in confirming trends 
shown by upper cylinder wear would 
be more than nullified by the labor 
required to interpret this wear in 
terms of clearness, particle sizes, etc. 

The engine wear rates were also 
evaluated from the results of analysis 
for increase in iron content of drain 
oil and washings and of the oil fil- 
ters, in order that the wear rate as 
determined by chemical analysis 
could be compared with the wear 
rates determined by mechanical 
measurement. The oil samples taken 
at the 30-hour periods, and the drain 
oil and washings, were analyzed for 
their iron content by the Colormetric 
or Trace Analysis Method, while the 
oil filters were ashed and analyzed 
for iron content by the Potassium 


Dichromate Method. 


Analysis of Oil from 
Air Cleaner 


To help determine the effective- 
ness of the engine air cleaner, oil 
from an air cleaner on the D4400 
engine was removed after 120 hours 
of test operation, and analyzed, The 
oil was filtered, and the filter paper 
and the residue were dried and 
ashed. A clean filter paper was also 
ashed. The residue was found to be 
composed of fine particles, and the 
iron content was low. The weight of 
dried residue was 2.7250g., while 
the weight of ash from the residue 
was 1.6244 g. 


The chemical composition of the 


ash was reported as 


HC] 


insolubles, 


soluble s 
50.4%. 


39.75% 


_ 43.55% (mostly 


6.85% Fes,O3 ) 
2.60% 


0.7 


5% 


5.85% 


were 49.6% 


The results of an X-ray diffrac- 
tion analysis were reported as 


Oe about 50% 
Fe203 ..about 30% 
CaSO4 about 10% 
Unidentified . about 10% 


The presence of CaSO,, SO, and 
Fe,O, was confirmed by refractive 
index measurements, as well as other 
crystallographic properties charac- 
teristic of those phases. Other crys- 
talline phases, probably _ silicates, 
were also observed. 

The best overall analysis of the 
material removed by the oil in the 
air cleaner is given as: 


Sand . 37.4% 
FeoO3 . 43.6% 
CaSO4 10.0% 
Silicates 5.0% 
MgO 2.6% 
CroO3 0.750 


Discussion 


The engine operating data tabu- 
lated in Table No. 1 show that the 
important engine operating varia- 
bles, jacket and lubricating oil tem- 
peratures, were held under very 
close control. The speed and load 
wefe constant for all tests, and the 
comparison of exhaust temperatures 
and crankcase blow-by for all tests 


and also shows that engine operation 
and general engine conditions were 
Figure 2 
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TasLe No. 2—ParTIAL Frow FILTRATION TEsTs PISTON Rinc WEAR 
a ee ee er Test No. lena reer 
1 2 3 4 Average 
Average Weight Loss, mg. 
Ist Compression Ring 326 329 299 334 322 
2nd Compression Ring 83 66 50 64 65.8 
3rd Compression Ring 38 25 24 27.9 28.6 
Ist Oil Ring . 26 19 18 24.5 21.9 
2nd Oil Ring 11 6 8 21 ee 
Average Gap Increase,1/1000 in. 
ist Compression Ring 10 12 11 
2nd Compression Ring 6 4.5 5.3 
3rd Compression Ring 3 0 BS 
Ist Oil Ring 3 2.2 2.6 
2nd Oil Ring 1.5 2.5 2.0 
Average Dimensional Change 1/10, 000 in. 
Ist Compression Ring ; 11.9 14.5 11.0 16.8 13.6 
2nd Compression Ring 4.5 2.2 pee 2.6 2.87 
3rd Compression Ring 4.3 2.1 1.8 iS 2.47 
TABLE No. 3—FuLL Fiow FI-reaTion Tests Piston RING Wear 
aay i wera se 7 Test No. _ 
1 2 3 Average 
Average Weight Loss, mg. 
lst Compression "Ring 278 261 324 287.7 
2nd Compression Ring 45 38 51 44.7 
3rd Compression Ring 24 18 20 20.7 
Ist Oil Ring 14 14 9 12.3 
2nd Oil Ring a 4.5 2 S20 
Average Gap Increase, 1/1000 in. 
Ist Compression Ring 7.2 9.4 9.4 8.7 
2nd Compression Ring 1 1.2 1.2 1.13 
3rd Compression Ring 1 1.1 1.1 LA 
Ist Oil Ring 4.5 5 = 1.8 
2nd Oil Ring . 3 a4 2 al 
Average Dimensional ‘Change 1/10,000 in. 
lst Compression Ring . , 9.5 13.5 11.8 11.6 
2nd Compression Ring 1.8 2.0 ico 7 
_3rd_ Compression Ring 3 1 1.1 1 
TaBLe No. 4—No-FiLTER Tests PisTON Rino WEAR 
7 oe . ae “Test No. wae 
1 2 3 Average 
Average Weight Loss, mg. 
lst Compression Ring 360 372 417 383 
2nd Compression Ring 92 86 122 100 
3rd Compression Ring 38 40 76.5 51.5 
Ist Oil Ring 39 37 66 47.4 
2nd Oil Ring 28 29.5 49.5 35.6 
Average Gap Increase, 1/1000 i in. 
lst Compression Ring 13 9.3 13.8 12 
2nd Compression Ring + 5.3 6.5 5.3 
3rd Compression Ring 2 = 4 4.3 Be 
ist Oil Ring 2.5 8.5 6.8 5.9 
2nd Oil 1 Ring . 1 5 io 4.7 
Average Dime nsional Change 1/10, 000 i: in. 
lst Compression Ring . | 12.4 14.6 12.7 
2nd Compression Ring ra | S3 4.8 3.6 
3rd Compression Ring 4.5 2.3 3.8 3.5 


similar. The lube oil economies can 
not be compared over the whole test 
series accurately because of differ- 
ences in filtration from one test 
series to another, but the oil econ- 
omy of Partial Flow Filtration Test 
No. 1 in Table No. 2, for example, 
may be compared to the oil econo- 
mies of the other partial flow filtra- 
tion tests. 
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Since as engine operating varia- 
bles have been maintained  suffi- 
ciently uniform, the effect of the 
variation in lubricating oil filtration 
on the wear rate of the engine may 
be determined from an analysis of 
the test results. 

The values of average piston ring 
wear for each method of oil filtra- 
tion used are summarized in Table 


No. 5, and illustrated in Fig. 3. 
These piston ring wear values show 
that the top compression ring 
weight losses, while similar for each 
test of an individual series, tend to 
differ sharply from one test series to 
the next. The average top compres- 
sion ring weight loss in tests in 
which the oil filtration was partial 
flow was 322 mg, with a variation 
within this series of only —7% to 
+4%; 288 mg for the full flow fil- 
tration test series with a variation of 

—9% to +12% ; and 383 mg for 
the test series with no oil filter, with 
a variation of —6% to +9%. The 
top compression ring weight loss was 
chosen for this comparison because 
this ring tends to have the highest 
weight loss, but the other compres- 
sion rings tend to wear at propor- 
tional rates. 

The average of the total weight 
losses for all piston rings of the par- 
tial flow test series is 448 mg, for 
the full flow series 369 mg, and 618 
mg for the test series in which no 
oil filter was used. If the laboratory 
test engine equipped with a partial 
flow filter is considered a “stand- 
ard” engine for evaluation purposes, 
these data indicate that removing 
the oil filter will decrease engine 
life, as measured by cylinder wear 
rate, by approximately 38 percent 
for this engine, and that by chang- 
ing to a full flow system with the 
same type of filter will increase en- 
gine life by approximately 18 per- 
cent. 

That the full flow filtration system 
is more effective in reducing engine 
wear than the partial flow system 
may be further substantiated by the 
results tabulated in Table No. 6, 
and illustrated in Fig. 4. These re- 
sults show that the iron removed by 
the oil filters averaged 880 mg moie 
removed in the full flow filters than 
in the partial flow filters, Data com- 
piled in Table No. 7 show that even 
when the total iron removed from 
the engine and recovered in the oil 
filter is reduced to a “per filter” 
basis in recognition of the fact that 
six times as much filter surface was 
utilized in the full flow filter instal- 
lations, the full flow system is still 
more effective. One hundred and 
ten mg more iron was removed by 
the filter, per filter used, in the av- 
erage full flow filtration test as com- 
pared to the average partial flow 
filtration test as shown in Fig, 5. 

Chemical analyses were made to 
determine the increase in iron con- 
centration of the oil samples taken 
from the engine gallery, and to de- 
termine the increase in weight of 
the iron in the engine drain oil and 
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TasLeE No. 5—ComPaRISON OF AVERAGE Piston RinG WEAR FOR FULL FLow, 
ParTIAL FLow AnD No-FILTER Tests 











Full Flow No-Filter 




















Partial Flow 
Tests Tests Tests 

Average Weight Loss, mg. 

Ist Compremion Ring... ............. 287.7 322 383 

2nd Compression Ring... 44.7 65.8 100 

3rd Compression Ring... 20.7 28.6 52:5 

OR Ct oe i are 123 21.9 47.4 

2nd Oil Ring.... bs 15:9 35.6 

Average Total - 368.8 447.8 618 
Average Gap Increase, 1/1000 in. 

lst Compression Ring... 8.7 11 12 

2nd Compression Ring... yi | 5.3 ne, 

3rd Compression Ring et Vo K D4 

MRE AMO CIRIAI cor55 5 osc a ee hs ew is 1.8 2.6 5.9 

eke CS a tr 1.1 2 4.7 

Average Total ... ce seats I tte 12.4 22.4 aL 
Average Dimensional cata 1/10,000 in. 

Ist Compression Ring. . 11.6 13.6 1257 

2nd Compression Ring. . 17 2.9 3.6 

3rd Compression Ring. i | 2:3 3.5 
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Figure 3. Piston Ring Wear in Average 
Full and Partial Flow Filtration and 
No-Filter Tests. 
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Figure 4. Total Iron Removed by Filters 
in Average Full and Partial Flow Fil- 
tration Tests. 
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Figure 5. Total Iron Removed per Filter 
Used in Average Full and Partial Flow 
Tests. 


Taste No. 6—Torat Iron (FE) 
REMOVED IN FILTERS 











Full Flow 
Test No. 1.... 5.56 Grams 
Test No. 2.... 5.31 Grams 
Test No. 3.... 5.10 Grams 
PNAC so SSRs che on esa aise 5.52 Grams 
Partial Flow 
Test No. 1.... 5.96 Grams 
Test No. 2.... 3.99 Grams 
Test No. 3.... 3.78 Grams 
Test No. 4 . 4.82 Grams 
POUOTOME sc ashe aen lc 2 _*. 64 Grams 








TaBLeE No. 7—AverAGE ToTAt IRON 
(FE) REMOVED PER FILTER USED 











Full Flow 
Test No. 1.... 0.93 Grams 
Test No. 2.... 0.89 Grams 
Test No. 3.... 0.85 Grams 
ORR ak Os gad cue teak 0.89 Grams 
Partial Flow 
Test No. 1.... 0.99 Grams 
Test No. 2.... 0.67 Grams 
Test No. 3.... 0.63 Grams 
Test No. 4.... 0.69 Grams 
AVEIAGE 2. chiccarscise. Ot Grams 








TaBLE No. 8—AVERAGE INCREASE OF 
Iron (FE) CONCENTRATION IN 
Oi. SAMPLES 





washings. These analyses are sum- 
marized in Tables No, 8 and 9, re- 
spectively. If the engine equipped 
with: the partial flow filtration is 
again chosen as a “standard” for 
comparison purposes, it will be 
found that the average oil sample 
taken from the gallery of the engine 
without a filter will contain roughly 
six times as much iron, while the 
sample from the engine withthe full 
flow filtration will contain approxi- 
mately one-half as much iron, as il- 
lustrated in Fig. 6. 
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Figure 6. Average Increase of Iron 
Concentration in Lube Oil Samples. 


These values are closely checked 
by the results of the chemical analy- 
ses for the increase in weight of 
iron in the engine drain oil and 
washings tabulated in Table No. 9, 
and illustrated in Fig. 7. The aver- 
age weight of iron found in the en- 
gine drain oil and washings at the 
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Figure 7. Average Increase in Weight of 
Iron in Engine Drain Oil and Washings. 





TaBLeE No. 9—AvERAGE INCREASE IN 
WEIGHT oF IRon (FE) In Drain 
Om aND WASHINGS 








Full Flow 





























Full Flow 
Test No. 1. . .00087% Test No. 1.. 0.603 Grams 
Test No. 2.. .00067% Test No. 2.. 0.712 Grams 
Test No. 3. .00087% Test No. 3.. 0.754 Grams 
Average ee .00080% Average Ay Load eee 0.690 Grams 
Partial Flow Partial Flow 
Test No. 1 . 00147% Test No. 1.. 1.207 Grams 
Test No. 2........ .00187% Test No. 2.. 1.192 Grams 
Dest Nes: ..... .00181% Test No. 3.. 0.9065 Grams 
Test Noz.4:...... 6. 00165% Test No, 4.. 1.482 Grams 
Vic ot ek eee .00171% POVOUAMI 2 SN a Aina g oe 1.195 Grams 
No Filter No Filter 
Test No. 1. .00978% Test No. 1.... 5.50 Grams 
Test No. 2. .00805% Test No, 2 . 6.31 Grams 
Text Nero 6 .« .01340% Test No. 3.... 8.64 Grams 
VENER ess Sos ence OLOAO% Average ....... ..... 6,82 Grams 
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conclusion of the tests with no oil 
filter averaged approximately six 
times the average weight found in 
the drain oil and washings from the 
partial flow filtration tests, while the 
weight of iron from the engine 
equipped with the full flow filtra- 
tion system averaged approximately 
one-half the iron of the partial flow 
samples. 

It is apparent that a “wear bal- 
ance” could be established for the 
wear test engine. In any test the 
sum of the total metal removed from 
the piston rings and cylinder walls 
should be approximately equal to 
the sum of the increases in iron con- 
tent of the oil filters used, of the 
lubricating oil, and of the solvent 
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Figure 8. Average Cylinder Wear— 

Cylinder No. 1. 
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Figure 9. Average Cylinder Wear— 
Cylinder No. 2. 
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Figure 10. Average Cylinder Wear— 
Cylinder No. 3. 
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used to wash the engine interior at 
the conclusion of the test. 

The metal removed from the 
piston rings can be very accurately 
determined, and is usually consid- 
ered to be the best “yardstick” for 
measuring engine wear. The metal 
removed from the cylinder wall is 
practically impossible to determine 
quantitatively, and although the 
cylinder liner gauge described in 
Appendix A was developed at Ar- 
mour Research Foundation to aid 
in eliminating the errors introduced 
by the use of diametrial measuring 
gages, this instrument was not de- 
signed until the test program was 
well under way, and the need for a 
better method for measuring cylin- 
der liner wear had been demon- 
strated, 

Typical measurements of cylinder 
liner wear made with the Armour 
profile gage are shown graphically 
in Figs. 8, 9, 10 and 11. These four 
cylinder liners were from the third 
“no-filter” test. In each of these il- 
lustrations the dashed ordinate rep- 
resents zero wear, and in each case 
the profile shown is the average 
determined from measurements 
at eight equally spaced positions 
around the liner circumference. 

It is interesting to note that while 
the depth of wear at various liner 
height positions changes slightly 
from cylinder to cylinder, the wear 
pattern is similar for al] cylinders. 
The slight “negative” wear at the 
bottom of the liner is apparently 
due to warping of the liner. 

The chemical analyses for iron in 
the filters, oil samples and drain oil 
and washings were conducted ac- 
cording to the Potassium Dichrom- 
ate and Trace Analysis methods, re- 
spectively, and check tests made of 
all results. In order to be certain 
that the results of the chemical 
analyses were comparable to the en- 
gine wear results, and also to en- 
able the observers to investigate how 
the filter removes iron, a study was 
made to determine the physical 
state of the iron in the drain oil 
samples. 

Oil samples from a partial flow 
filtration test were examined by a 
microscopist who reported: 


Sample Particles per 
No. Hours Cm?*x108 
ie. 30 11.05 
ee 4 60 22.95 
3. . 90 53.05 
- 120 57.50 
Ss 150 29.80 
Ses . 180 52.65 
i. . 210 63.10 
Bs. . 240 42.65 
= s« 2t0 48.45 
BY «J. See 63.25 
| De 330 36.55 
12 . 360 63.25 


All of the samples showed rather 
large numbers of carbon particles, 
but the average particle size was less 
than one micron. Only an occasional 
agglomerate of fine particles would 
be larger than one micron, The fine- 
ness of these particles may be illus- 
trated by a comparison with a mesh 
sieve; a 325 mesh sieve has openings 
that average approximately 44 mi- 
crons on a side. 

Carbonaceous residues from a 
typical oil sample were isolated in 
the dry state, and examined with the 
aid of the electron microscope. Rep- 
resentative photomicrographs, Figs. 
12, 13 and 14, taken at magnifica- 
tions of 4000 to 20,000X were made 
of these residues and of their diffrac- 
tion patterns. A microscopical ex- 
amination of a used oil sample was 
made according to two methods. 
First, the examination of a thin 
layer of oil showed movement of 
some of the particles which corre- 
sponded to the similar movement of 
a permanent magnet held close to 
the field of observation. Second, a 
filtered, washed and dried sample 
of the dried residue was dispersed in 
a drop of mercuric chloride on the 
microscope slide. In a few minutes 
the displacement of metallic merc- 
ury from the mercuric chloride by 
the metallic iron resulted in small 
droplets of mercury becoming visi- 
ble throughout the preparation. 

The diffraction pictures are evi- 
dence that the particles are pre- 
dominantly graphitic carbon. The 
iron known to be present is not 
identifiable in the pictures, since 
differentiation would be based only 
on differences in particle size and 
shape. The large particles in the 
electron microscope microphoto- 
graphs are probably aggregates of 
many hundreds of particles, and 
complete dispersion of the sample 
gives no single particles that can be 
unequivocably :dentified as iron. 

Since the chemical analysis shows 
that there is iron present in the oil, 
and since some of the iron known 
to be present was found to be met- 
allic iron by the microscopic analysis 
although the particle size and shape 
could not be determined under the 
electron microscope, the remaining 
problem was a determination of the 
quantity of iron, out of the total 
iron present, that existed as metallic 
iron. 

Oil from a sample that had been 
analyzed according to the chemical 
and microscopical analyses previous- 
ly described, and photographed un- 
der the electron microscope at 20,- 
000X, was analyzed according to the 
method described in Appendix B. 
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Figure 12. Electron Microscope Photomicrographs of Oil Residue-4000X. 


All the iron present in a solid residue 
was found to be present as metallic 
iron, and almost one-half of the 
total iron was present in the solu- 
tion phase, or so finely divided that 
it passed through No. 42 filter 
paper, 
Conclusions 

It is now established that at least 
one-half, and possibly more, of the 
iron present in the drain oil is metal- 
lic iron and, therefore, iron removed 
from the upper cylinder region, so 
the results of the analyses of the 
oil samples, drain oil and washings, 
and of the filters, are comparable 
with the piston ring wear figures. 

The results of this test series show 
that within the limits imposed by 
the test procedure, filtering of en- 
gine lubricating oil does reduce en- 
gine wear. The test engine operated 
with no oil filter showed consistently 
greater wear rates than the same en- 
gine operated with a filter, and of 
the two possible methods of filtering 
the oil, partial and full flow filtra- 
tions, full flow is shown to be the 
most effective in reducing engine 
wear. 

It is the opinion of the observers 
that this wear reduction is accom- 
plished through the labyrinth action 


of the filter in removing iron rubbed 
from the upper cylinder region from 
the lubricating oil as the oil passes 
through the filter, and thus prevent- 
ing this iron from being returned in 
the oil to the upper cylinder region 
to act as an abrasive. The mechan- 
ism by which the iron is removed 
from the oil by the filter is not com- 
pletely understood, but the results of 
the electron microscope studies eau 
to the speculation that the metallic 
iron particles are carried in aggre- 
gates of graphitic carbon. The action 
of the filter surfaces in clogging with 
this graphitic carbon, as well as 
other contamination in the lubricat- 
ing oil, may thus also remove the 
iron carried by the carbon particles. 

In recognizing the limits of this 
investigation, it is apparent that 
further test work could be instituted 
in the direction of investigating the 
wear rate trends resulting from the 
use of different types of filters, the 
effects of variable engine operation, 
the possible relationship of wear to 
additive concentration and _ other 
factors. The mechanism of filter 
action in removing the products of 
wear from the lubricating oil could 
also receive further attention. 
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Appendix A 
Cylinder Profile Measuring Gage 

Figure 15 is a photograph of the 
equipment used in a method of cyl- 
inder wear measurement developed 
by the staff of the Engine Research 
Laboratory at Armour Research 
Foundation. In this method the 
change in profile of the cylinder wall 
is measured, instead of measuring 
the change in diameter of the cylin- 
der bore. 

The profile measurement methed 
consists of positioning a theoretically 
straight surface inside the cylinder 
bore or liner, parallel to the cylinder 
wall, and measuring the variations 
of the length of perpendiculars from 
the straight surface to the cylinder 
wall. 


Figure 13. Electron Microscope Photomicrographs of Oil Residue from Filter—4000X. 
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Electron diffraction 

pictures of (A) known graphite 

particles, (B) residue from oil, 
(C) residue from filter. 


Figure 14. 


The dial gage is mounted in the 
carriage that rests on the instrument 
frame. The mating surfaces of the 
gage carriage and frame are very 
carefully finished, and the frame 
surface is machined and ground to 
achieve the maximum degree of 
straightness. 

The frame is positioned parallel 
to the cylinder wall through the four 
dowel pins. Two of these pins rest 
on the inside surface of the liner 
above top ring travel, and two rest 
below bottom ring travel, where sub- 
stantially no wear occurs, A stop 
contacts the liner top so that the 
frame is always in the same relative 
position of liner depth. 

The profile measurements are 
taken at equally spaced points 
around the liner circumference, The 
dial gage is set to zero at the top 
land position, and readings are 

Figure 15—» 


142 


taken at the center of top ring 
travel, and at one-half inch incre- 
ments of liner depth. 


Appendix B 

Analysis of Oil Sample for 

Metallic Iron 

The microscopical examination of 
the oil sample revealed the presence 
of metallic iron particles by two dif- 
ferent tests. First, an examination of 
a thin layer of the oil showed move- 
ment of some of the particles corre- 
sponding to similar movement of a 
permanent magnet held close to the 
field of observation. Second, a fil- 
tered, washed and dried sample of 
residue was dispersed in a drop of 
mercuric chloride on a microscope 
slide. Small droplets of mercury re- 
sulting from displacement of metallic 
mercury from mercuric chloride by 
metallic iron became visible through- 
out the preparation. 

Since the metallic iron had now 
been identified qualitatively, the fol- 
lowing four analyses were made: 

1. Analysis for total iron in oil 

sample— 

The sample was weighed in 
a platinum crucible and care- 
fully ashed, and the ash fused 
in acid potassium sulphate. 
This was dissolved in distilled 
water and the iron precipitated 
as ferric hydroxide by means of 
sodium hydroxide. 

2. Analysis for total solids in the 

oil sample— 

After experimenting with six 
other solvents, the sample was 
weighed and dissolved in ether, 
filtered through a No. 42 filter 
paper, dried and weighed. 





3. Analysis for total iron in the 

* solid residue— 

This analysis was similar to 
that of No. 1, except that a 
sample of the solid residue was 
used to start. 

4. Analysis for metallic iron in the 

solid residue— 
The solid residue was mixed 
with distilled water and a satu- 
rated solution of mercuric 
chloride, and digested a little 
below the boiling point for sev- 
eral hours, and then filtered. 
The residue in the filter was 
rinsed with hot distilled water 
until no more solids could be 
extracted. The residue was then 
boiled with dilute nitric acid, 
and refiltered to bring into so- 
lution the metallic mercury 
freed by the metallic iron, 
which is precipitated as sulph- 
ide. 

The results of these analyses were : 

1. Total solids in original sainple 0.717% 
2. Total iron in original sample. 0.127% 
3. Total iron in solid residue 8.1% 
4. Metallic iron in solid residue 8.0% 

It may be concluded from these 

results that 

1. All of the iron present in the 
solid residue is present as me- 
tallic iron. 

2. The total iron in the original 
sample is 0.127%. If this 
amount of iron was present in 
the residue, there would be 
15% iron in the residue, yet 
analyses of the residue showed 
8.1%. Either one-half of the 
iron is present in the solution 
phase, or it is so finely divided 
that it passes through the No. 
42 filter paper. 
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Foaming of Lubricating Oils® 


By C. E. TRAUTMAN 
Gulf Research and Development Company, Pittsburgh, Pa. 


Introduction 


NTIL recent years, foaming of lubricating oils did 
not cause much trouble except occasionally in 
such equipment as racing car engines and auto- 

motive and industrial gears. It was not until early in the 
war that foaming reached serious proportions in aircraft 
engines, naval Diesel engines, and military tank engines 
and gears. One of the principal causes of the foaming 
was the increased foaming tendency of the oils specified 
- for use in this equipment. The detergent-type, com- 
pounded oils meeting the Army-Navy engine oil speci- 
fications (before foaming limits were applied) in general 
had greatly increased foaming tendency as compared 
with the uncompounded base oils. However, foaming 
difficulties were largely eliminated by the development 
of antifoam agents which reduce foam stability of these 
compounded, as well as straight mineral oils, to a 
minimum. 
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Figure 1. Foam Test Apparatus. CRC Designation L-12-1143. 


* Presented at the First Spring Meeting of the American 
oa” of Lubrication Engineers, Chicago, Illinois, April 5 & 6, 
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Outstanding results in the use of silicones as anti- 
foam agents in lubricating oils to conquer a war-aggra- 
vated problem are demonstrated by the author in this 
article. He shows how these additives, unusual in their 
lack of adverse effect on the functional properties of an 
oil, completely suppress foaming in concentrations as 
low as five parts per million by weight. 


In addition to their use in the Army-Navy specifica- 
tion oils, anti-foam agents have also found successful ap- 
plication in automotive and industrial gear oils, aircraft 
engine oils, steam turbine oils, hydraulic oils, and special 
industrial lubricating oils. 

An empirical procedure was developed for determin- 
ing relative foaming tendency of oils, This procedure in- 
volves the use of simple laboratory apparatus de- 
signed to introduce finely dispersed air at a controlled 
rate under the surface of the oil sample. The apparatus 
is illustrated in Figure 1. The test is rapid and repro- 
ducible, and correlates well with service performance. 
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Figure 2. Laboratory and Field Foam Test Correlation. 
CRC Working Group on Foaming. 
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Taste 1—Foam Test CorRELATION Silicones as Antifoam 
CRC Working Group on Foaming Agents 


ML. Foam 10 Min. Foam Collapse : | In developing antifoam agents for 

After Foaming U. S. Aumy Rating by Service lubricatin il ttenti was dives. 

Range Average Spec. 2-104B L-12-1143 Rating ubricating ols, attention was direc 

515-660 592 (1) 300 Bad Bad ted toward additives that would do 

eee (3) = Foamer  Foamer the job efficiently, and would have 

no adverse effect on functional prop- 

145-325 300 Non- Non- erties of the oil. Of all the additives 

aan pi Foamer* = Foamer that have proved useful in reducing 

: . foaming of oils, the new and useful 

960-470 300 a a materials known as the silicones, and 

455-695 25 Foamer _—_‘ Foamer particularly the liquid products, were 

175-460 300 found to be outstanding in satisfying 

300 ee Sen these two requirements. The viscous 

( 95 Reamer  Boamer liquid silicones (dimethyl silicones 

(3) 300 are available commercially) are ex- 

=< SEE Nene: — tremely efficient in reducing foaming 

* Slight foamer by sequence 2. of oils, and, in addition, their great stability enables 

them to perform under very severe conditions without 

loss of effectiveness. Antifoam agents containing sili- 

cones were widely used during the war to provide non- 

foaming engine oils for the Army and Navy, and as far 

as can be determined, there were no further complaints 
of foaming. 

One example of antifoam action is illustrated in Fig- 
ure 3, which shows the behavior of two oils, one con- 
taining a silicone antifoam agent. The amazing efficiency 
of the silicones as antifoam agents is shown by the curve 
in Figure 4. The additive completely suppressed foaming 
in concentrations as low as 0.0005% by weight (5.0 parts 
per million). Even lower concentrations were partly ef- 


ured in inches) that developed in the oil tank of an fective; 0.000005% (0.05 ppm) reduced foaming to 


M4Al1 Medium Tank is plotted against the foam each about 50% of that for the base oil. 
oil developed in the laboratory procedure. The effect of elevated temperatures on the foaming 











A similar procedure was adopted by the CLR Group 
on Foaming. The procedure was made available by Co- 
ordinating Research Council as CRC Designation L-12- 
1143 in November, 1943. (Latest revision bears CRC 
Designation L-12-445.) Data obtained by this test cor- 
related well with (1) field service data obtained at the 
General Motors Proving Grounds; (2) field service tests 
made at Camp Seeley, and (3) at Fort Knox; and 
(4) laboratory engine tests made by the U. S. Naval 
Engineering Experiment Station at Annapolis, The re- 
sults of field service tests are compared with laboratory 
test results in the tabulation in Table 1. Additional field 
test data are shown in Figure 2, where the foam (meas- 
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Figure 4. Effect of Silicone Antifoam Agent on Foaming of 
SAE 50 Oil at 200 F. 





Lubrication Engineering, December, 1946 





MET SRNR TRE RARE a 


(Date & Month) 
Gentlemen : 
(10 ‘Please enter my subscription for LUBRICATION ENGINEERING for 


issue, published quarterly. 
Regular Subscription $3.00 per year 
$5.00 for Two Years 
Payment Mailed [J Send Bill 


(0 #=Please send me information regard- 
ing membership. 


With which branch of the Lubricating Industry is your company identified : 


Manufacturing [) Consulting 0 Educational 
Lubricant Producer [ Servicing 0 Other 








BUSINESS REPLY CARD 


First Class Permit No. 5161 (Sec, 510, P.L.&R.) Cincinnati, O. 


LUBRICATION ENGINEERING 
American Soc. of Lubrication Engineers, Publisher 
1008 Times Star Building 
CINCINNATI 2, OHIO 


No 
Postage Stamp 
Necessary; 
If Mailed in the 
United States 

















of two typical engine oils is shown by data represented in 
Figure 5. The detergent oil meeting Specification 2-104B 
(except for the foaming requirement) shows an increase 
in foaming with increase of temperature. This is typical 
of most detergent oils which do not contain foam sup- 
pressors. Data for the high V.I. oil without a detergent 
illustrates the usual foaming behavior of a straight min- 
eral oil at elevated temperature. The addition of the sili- 
cone antifoam agent eliminated foaming of either oil at 
all temperatures. 
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Figure 6. Foaming of Paraffin Base Oils with and without 
Silicone Antifoam Agent. 
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Figure 7. Effect of Silicone on Foaming of Light Oil at 200 F. 
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TABLE 2—EFFECT OF OXIDATION ON FOAMING 
S.A.E. 50 Paraffine Base Oil (105 V.I.) 
Underwood Test, 325 F Cu/Pb init 








ML. a (5 Min. ) at 200 F 
(CRC L-12-1143) 


Hours Oxidized 0 3 6 9 12 
MO ne he CH PY, 240 215 «4255 S75 505 
Oil + Antifoam Agent ..... 0 0 0 0 0 


Oil + Unsatisfactory Com- 
mercial Antifoam Agent 0 180 200 160 180 





The behavior of the high V. I. oil without the de- 
tergent suggests that foaming is dependent on the vis- 
cosity of the oil. This has been found to be the case for 
similar types of oils. The data of Figure 6 illustrate this 
point. The foaming tendency of the paraffin base oils 
alone and with 0.001% silicone are shown. It will be 
noted that this proportion of additive completely sup- 
pressed foaming in all but the very low viscosity oils. An 
increased proportion is required to do this, although 
actually the foaming of these oils is generally unim- 
portant. Of academic interest, however, is the fact 
that the silicones effective in the lubricating oil range 
actually increase foaming at low concentrations in the 
non-lubricating petroleum oils such as fractions below 
the gas oil range. Figure 7 shows the effect on a petro- 
leum fraction corresponding ‘in viscosity to a gas oil. A 
small proportion of the silicone increased foaming up to 
a certain concentration beyond which further additions 
decreased foaming. The concentration of silicone corre- 
sponding to maximum foaming also corresponds to the 
maximum solubility of the silicone in the gas oil, These 
and other data indicate that the silicone, to be effective, 
must be present in an amount exceeding its solubility in 
the oil. For this reason the liquid silicones having the 
least solubility in the oil are the most effective. 

Since the silicones have extremely limited solubility in 
the normal lubricating oils, a slightly different technique 
must be used to incorporate the additive than is normally 
used to add soluble agents. The most common method is 
to disperse by homogenization a comparatively large pro- 
portion of the silicone into a carrier, usually a part of 
the same oil or a similar oil. This carrier or concentrate 
then can be added directly to the final oil by mild agita- 


Taste 3—EFFEcT OF ENGINE OPERATION ON FOAMING 


Lauson Engine .... 1850 rpm 
ntput... . 5. =i : 9 Bp 

















Jacket Temperature ..340 F 
ML. Foam 
Crankcase Engine CRC Procedure 
emp. es 77 F 200 F 
S.A.E. 50, 105 V. I. Oil 190F 0 625 240 
20 540 215 
S.A.E. 50, 105 V. I. Oil 190F 0 0 0 
-+ Antifoam Agent 20 0 0 
S.A.E. 30, Spec. 2-104B 
C1, SESS Se 225F 0 650 780 
216 630 100 
S.A.E. 30, Spec. 2-104B 
ES oh ee 225F 0 0 5 
+ Antifoam Agent 216 0 0 
145 





TaBLE 4—EFFECT OF ANTIFOAM AGENT ON OXIDATION 
S.A.E. 50, 105 V. I. Oil 
Underwood, 325F Cu/Pb Bearing 








Naptha Viscosity Bearing 
Insol. Sludge .U.S Corrosion 





Neut. No. Mg/10gm At 100 F Gms Loss 
Oxidized 6 Hours 
Oil Se Suwa Mea, eee Ae | 1208 0.030 
Oil + 10 Times Recom- 
mended Conc. Anti- 
foam Agent . 0.94 2.6 1190 0.015 
Oxidized 12 Hours 
Oil iat os ot 4.0 2945 0.198 
Oil + 10 Times Recom- 
mended Conc. Anti- 
foam Agent Sc 3.2 3039 0.103 








Taste 5—ErFFect or ANTI-FoAM AGENT ON Ol1L PROPERTIES 
Durinc Enoine TEstTs 


Lauson Engine ....... ....1850 rpm 
CO ee ees 3 hp 
Jacket Temperature ........... 340 F 








Oil Properties 

Naptha _—‘ Viscosity 

Engine Insol. Sludge S.U.S. 
Temp. F Hours Neut. No. Mg/10 mg 100 F 

S.A.E. 50, 105 V.I. 190F. 0 0.03 0. 1100 
10 1.24 10.5 1210 
20 2.95 11.0 1493 


Crankcase 





S.A.E. 50, 105 V.I. 190F. 0 0.03 ie 1143 
+ Antifoam Agent ... 10 1.20 YB 1165 
20 3.31 9.9 1473 








tion in the same manner that soluble compounds are 
added. 

The inherent stability of silicones is reflected by the 
persistence of the antifoam agent under severe condi- 
tions of oxidation as shown in Table 2. The foaming 
tendency of the oil without additives increased with oxi- 
dation, while the oil containing 0.001% silicone re- 
mained completely non-foaming under the severe condi- 
tions of Underwood oxidation at 325F. 

Evidence of the stability of the silicone antifoam agent 
under severe conditions of engine operation is brought 
out in Table 3. Foaming of the oil was eliminated 
under all conditions of the Lauson engine test shown. 
In other tests, not illustrated here, 
the action of the antifoam agent has 
persisted far beyond the usual life 
of the oil. 

It is unusual to find an oil addi- 
tive that is as efficient for its in- 
tended purpose as the silicone anti- 
foam agent, and that at the same 
time does not adversely effect other 
functional properties. Typical data 
from laboratory tests are shown in 
Ttble 4 and Table 5. The Under- 
wood oxidation data in Table 4 
indicate that the silicone has no 
adverse effect either on the course 
of oxidation or on bearing corrosion. 
Similar data, obtained in Lauson 
engine tests, are listed in Table 5. 
The results of extensive tests in 
laboratory wear machines, labora- 
tory wear machines, laboratory test 
engines, and full-scale automotive 
and aircraft engines indicate that 
the silicone antifoam additive has no 
detrimental effect on the oil. The 
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excellent service record of the additive confirms the 
laboratory results, 

As mentioned before, the antifoam agent aids in the 
reduction of aeration, Obviously, the agent cannot pre- 
vent aeration, but it does tend to get rid of the air more 
rapidly. The agent promotes coalescence and junction 
between two gas bubbles of moderate size to form a 
larger bubble which escapes more rapidly to the free 
surface where the antifoam action breaks the bubble. 
This point is illustrated by the photographs in Figure 8 
where aeration has been produced by pumping, under 
identical conditions, samples of an oil with and without 
added antifoam agent. The sample on the left containing 
the antifoam agent shows considerably less aeration, In 
an aircraft engine during a flight test the silicone re- 
duced aeration of the oil sufficiently to cause an 8% 
increase in the engine oil pressure at high altitude. In 
laboratory bench tests, using a gear pump set-up to pro- 
duce aeration, the actual air held entrained in oil con- 
taining the antifoam agent was reduced to about half of 
that held by the oil without antifoam agent. It might 
be mentioned that while the total amount of aeration 
was decreased in an oil containing the silicone, under 
some conditions an increase in the number of very fine 
bubbles was noted. 


Conclusion 


Some of the basic factors involved in the design of 
lubricating systems to reduce aeration and foaming are: 
a) high free-surface-to-volume ratio, 
b) low viscosity of lubricant, 
c) time for bubbles to escape, 
d) time for bubbles to collapse on free surface. 
The use of a lubricant containing antifoam agent 
minimizes the influence of the last two factors on design 
of lubricating systems where aeration and foaming are 
involved. Thus, in addition to improving the operation 
of existing equipment, non-foaming oil should aid de- 
signers in creating more efficient lubricating systems. 





Figure 8 
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Some Observations on Automotive 


Engine Lubrication’ 


By ARTHUR F. UNDERWOOD 


Head, Mechanical Engineering Department—5 


Research Laboratories Division, General Motors Corporation 


Introduction 


HE lubrication of automotive 

engines has been developed as 

an art rather than as a science. 
Even today most progress is being 
made by “trial and error.” While a 
knowledge of the laws of lubrication 
and associated metallurgy and chem- 
istry is essential, scientific formulas 
are not generally used. This is largely 
true because we do not know the 
constants for the equation, and often 
we do not know the equation. 

However, experience has shown 
the limits within which we can 
operate our mechanisms. Thus, if a 
babbitt bearing is loaded beyond 
2000 psi, it will have too short a life. 
If an uninhibited oil is continuously 
operated either at 300 F or at 110 F, 
it will likely ruin the engine in short 
order. 

The practice of automotive engine 
lubrication is thoroughly reported in 
many engineering papers. This gen- 
eral article considers several of the 
fundamental concepts of surfaces 
and their lubrication, and then 
demonstrates how these concepts 
apply to engines. In many instances, 
the application is very obscure, and 
we will have to recognize the fact 
that much of our knowledge is em- 
pirical. 


General Principles 


At least two theories are given for 
the friction developed by two sur- 
faces rubbing in contact. One is the 
“roughness” theory, which says that 
the interlocking of the surface pro- 
jections causes frictional forces. In 
this case the surface may be im- 
proved by making it smoother, or 
by making it of a weaker material 





* Presented at First Annual Meeting 
of the American Society of Lubrication 
Engineers, Chicago, April 5, 1946. 


This paper introduces the 
theory that for certain appli- 
cations, sliding surfaces ap- 
proaching optical flatness in 
smoothness are not wholly desir- 
able. The lubrication require- 
ments of various engine parts 


such as rings, piston skirts, wrist: 


pins, connecting rod and main 
bearings and valve mechanisms 
are thoroughly discussed. Sludge 
formation is covered, as well as 
the practice of using light viscos- 
ity oils. An extensive bibliog- 
raphy is appended. 


which fractures or deforms easily. A 
second theory is that when metal 
surfaces become sufficiently close to- 
gether their fields of attraction cause 
an adherence. In fact, when the con- 
ditions become severe these forces 
become large enough to cause weld- 
ing of the two sliding parts. 

In practical engineering, the metal 
surfaces are “contaminated” with 
oxide films, thin oil films, and ad- 
sorbed gases. These factors decrease 
the friction and scoring compared to 
clean dry surfaces, but are very 
variable. Thin oil films give “bound- 
ary” lubrication, which is probably 
the cause for most engine difficul- 
ties. Oiliness and EP additions may 
have tremendous effects on the op- 
eration of certain surfaces under 
boundary film lubrication. Oiliness 
is generally understood to be de- 
veloped by a polar chemical com- 
pound which tenaciously adheres 
to the metal, to reduce scoring and 
seizures. EP agents are activated by 
the heat of friction to develop new 
surface layers which resist scoring 
and seizure. Both of these materials 
are effective only when the type of 
operation is correct. When testing 
for their usefulness, one must be cer- 
tain to reproduce all conditions 
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under which they will be used. 

At the other end of the scale is 
full fluid film lubrication. When the 
motion characteristics of the two 
surfaces are suitable, they will be 
separated by a complete oil film 
which is quite independent of the 
metals. Formerly, engineering prac- 
tice for lubrication rested on the be- 
lief that there must be a relative 
sliding motion to generate a hydro- 
dynamic film. In addition, the ac- 
cepted fact was to have the two 
areas at a slight angle to one an- 
other, thereby producing a wedge of 
oil which was the basic reason for 
the hydro-dynamic oil film. Recent 
work on this subject has demon- 
strated how a true oil film can be 
properly produced and will main- 
tain engine forces, without the bene- 
fit of a wedge film. The film can be 
generated by a load which is rotat- 
ing in direction or alternating in di- 
rection, with no angular velocity of 
the shaft. Even flat parallel surfaces 
will support a load, if a reversing 
cyclic load is applied. 

Turning now to the geometry of 
the lubricated surfaces the objective 
of many engineers for years was to 
get continuously smooth surfaces of 
nearly optical flatness. But after the 
technique for making surfaces was 
developed, it was found undesirable 
to employ smooth surfaces in a great 
number of instances. As one exam- 
ple, cylinder walls were being made 
with a smoother and smoother finish 
as manufacturing technique pro- 
gressed. A reversal occurred when 
certain types of rougher surfaces 
were found to give better results. A 
different variety of desirable rough- 
ness is found in the interrupted sur- 
face. Here the high areas are rela- 
tively smooth, with interspaced de- 
pressions as shown in Figure 1. En- 
gineering history as far back as 
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Figure 1. An example of interrupted surfaces applied to a cylinder barrel. 


1885, records the fact that this was 
known to give superior results. In 
a discussion of Tower’s famous sec- 
ond report, Edward Reynolds said, 
“There were many cases of slide- 
bars and rubbing surfaces of that 
kind, which worked on for ever so 
many years before the scraper marks 
were gone ; and then all at once they 
began to cut, because the scraper 
marks were gone. It did not do to 
have exceedingly well-fitting sur- 
faces, for high speeds at any rate.” 

Oiling systems vary extensively 
from the hit-and-miss type, through 
wick oiling, splash type, and on up 
to complete pressure lubrication. 
For some obscure reason, many peo- 
ple feel that this is the order of re- 
liability, effectiveness, and efficiency. 
This is not always true. For many 
inaccessible locations splash oiling 
gives the best results. Pressure lubri- 
cation of valve stems or cylinder 
walls would bring on new and diffi- 
cult problems, perhaps with no im- 
provement at all in the successful 
operation of the automotive engine. 

It is also proper to consider bear- 
ing metals in a discussion of lu- 
brication, because practically no 
surfaces are continuously separated 
by an oil film. If they were, only 
the hardest metals to resist wear and 
fatigue would be used. 

The question is often asked, 
“What is a bearing material?” The 
only good answer we know is the 
rather trite one: “The material 
which works best in a particular lo- 
cation.” No one material is suitable 
for all applications. We frequently 
use an automobile engine connecting 
rod as an example. Babbitt in the 
big end has been found to give the 
best overall results, but bronze 1s 
employed as wrist pin bushings. Both 
of these non-similar metals make 
excellent bearings as used, but when 
they are reversed, neither is suitable. 
For such reasons, each application 
in an automotive engine may re- 
quire a particular metal. 
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Engine Lubrication 


Consideration of the cross-section 
of an automotive engine will show 
many types of surfaces to be lubri- 
cated according to the principles 
previously discussed. Each part will 
be treated separately, but in so doing 
a word of caution is injected: As in 
every engineering problem, there is 
frequently more than one answer. 
Then, too, what may work in one 
engine for a main bearing, as an 
example, may not be satisfactory for 
another engine main bearing. There- 
fore, the observations in this dis- 
cussion are based on a general pic- 
ture of engine lubrication. 


Piston Rings 

Piston rings, piston thrust areas, 
and their adjacent cylinder walls, 
operate mostly under boundary oil 
film conditions. The loads, speeds 
and relative position of the surfaces 
are not conducive to a continuous oil 
film. However, there is some evi- 
dence that an oil film can sometimes 
be formed during the middle part 
of the stroke, when the velocity is 
highest. 

These thin oil film conditions give 
rise to wear and scoring, especially 
at the top edge of the piston travel. 
To get more oil between the surfaces 
it has been found necessary to have 
interrupted surfaces. As previously 
mentioned, the present practice is to 
use a cylinder bore which is rela- 
tively rough or which has crevices 
as in the case of chromium plate. 

Piston rings for high output en- 
gines have given successful results 
until they are worn smooth, when 
they will quickly score. Surface 
treatments of oxide, or a groove 
filled with tin or bronze are well 
known improvers. Such metals add 
a small amount of non-scoring ma- 
terial. 

Additions to the oil appear to 
have little or no effect on rings and 
cylinder walls under present day 
conditions. 





A very important point is the op- 
erating temperature of the rings. 
Proper piston design, including oil 
cooling for heavy-duty, has been 
demonstrated to prevent ring stick- 
ing and plugging. If the tempera- 
ture behind the top ring groove is 
held between 350 to 400 F, we have 


-found no trouble in ring operation. 


In general, most ring and cylinder 
wall development is empirical. Many 
machines have been developed to in- 
vestigate these problems, but their 
success has not been sufficient to al- 
low an engineer to predict what 
rings to use in a proposed engine. 


Piston Skirts 


The conditions occurring on the 
piston thrust areas are not as severe 
as on the rings. But the oil film is so 
erratic and inadequate that better 
surfaces than steel to cast iron, cast 
iron to cast iron, and aluminum to 
cast iron are generally required. 
Lead alloy or tin plating, or phos- 
phate coating on steel and cast iron, 
and an anodic treatment or tin plat- 
ing on aluminum, are usually em- 
ployed. 

_ It is interesting how tin plating 
is said to have been started. The 
first and only engine of a new model 
was due on a certain date. The day 
before it was discovered that all the 
pistons were undersize. A stroke of 
genius brought out the suggestion 
to fill the gap with tin plate. The 
resulting pistons ran so well that tin 
plating has become almost universal 
on iron alloys. This is typical of one 
type of good engineering—recogniz- 
ing a useful accident. ; 

_ A frequent cause for poor lubrica- 
tion conditions on piston skirts is the 
distortion which develops high local 
pressure. Heat or load may be the 
source of this difficulty. The first 
can only be cured by adequate cool- 
ing. Load distortion is a design 
problem, usually brought about by 
the inclusion of the wrist pin bosses 
in the piston skirt. Also, the head 
tends to wrap around the wrist pin. 
By designing the head so that the 
load is uniformly transferred be- 
tween head and pin, this can be re- 
duced to a minimum. 


Wrist Pin 


The lubrication of a four-cycle 
wrist pin offers no problem, pro- 
vided a sufficient supply of oil is 
available. The alternating force be- 
tween the bushing and the pin gen- 
erates a true oil film. Before the oil 
can be squeezed out completely on 
the lower surface of the pin, the 
load reverses to the top surface and 
proceeds to squeeze that oil out. 
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Such squeezing action generates a 
hydrodynamic film pressure to sup- 
port the load. The oscillations of 
the rod are quite unimportant. 

Two-cycle wrist pins are much 
more difficult to lubricate, because 
the forces are nearly always in only 
one direction. No squeeze oil film 
action can occur. Oil must be drag- 
ged in by proper grooving. Helical 
grooves, spaced slightly less than the 
angle of rod oscillation, have given 
the best results. 

Because the rubbing velocity is 
low and the loads high, bronze is 
generally installed. Very heavy duty 
two-cycle engines have used silver. 

The best surface for “squeeze oil 
film” lubrication is one which is as 
smooth and continuous as possible. 
Therefore, most pins have a lapped 
finish. 


Connecting Rod Bearings 


Connecting rod bearings have to 
withstand high loads and _ high 
speeds. A load of one ton per square 
inch of projected area is not un- 
common at a rubbing speed of 2500 
feet per minute. Such bearings can 
operate so satisfactorily because of 
the oil film established by the rela- 
tive motion of the journal and the 
bearing. This action is so well known 
that there is no need to discuss it 
further. 

In addition, such dynamically 
loaded bearings have an augmented 
oil film through the unusual action 
of the forces and motions. Another 
article describes this investigation.** 

“It has long been recognized that 
oil grooves are not necessary in these 
bearings. An oil supply of sufficient 
rate to keep the clearance volume 
full, is all that is required. But be- 
cause of the back pressure produced 
at the main bearing, the engineer 
must be sure the pump will main- 
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Figure 2. Back pressure developed at 
main bearings through centrifugal 
action of oil in drilled hole in crankshaft. 


tain a high enough pump pressuie 
at all times. The back pressure can 
be readily calculated as the centrif- 
ugal force of the effective oil col- 
umn within the main bearing, as 


shown in Figure 2. 

Another recognized fact is that 
connecting rod bearings do not 
“burn out,’ unless the oil supply 
fails. Most burned out bearings fail 
by cumulative fatigue, which re- 
duces the effective area until an oil 
film is no longer supported, 

As pointed out previously, if a 
continuous oil film scparaied the 
crankpin from the bearing there 
would be no problem of bearing 
material. Even the most perfectly 
lubricated bearing needs a bearing 
material, in order to live under the 
conditions of occasional metal-to- 
metal contact. Alloys of lead, tin, 
and cadmium, with copper-lead for 
heavy duty, are the most suitable at 
the present time. Many engineering 
papers are available on the problems 
of connecting rod bearings. 


Just before the late war, one of 
our automotive divisions made 
great progress in lengthening the 
life of connecting rod and main 
bearings. A babbitt metal was used 
in the location. The fatigue life of 
this metal is very greatly influenced 
by temperature. It was found that 
by using a special finish on the jour- 
nals, fatigue life could be greatly 
extended. A rough grind, followed 
by a slight polishing with a fine 
abrasive paper, gives an interrupted 
surface with oil pockets. These 
pockets reduce the viscous friction 
and make the bearing run cooler, 
thereby extending fatigue life. 


Dirt is an important problem in 
the lubrication of connecting rod 
bearings. Metal particles are con- 
tinuously being worn off and de- 
posited in the oil. Dirt, such as sand, 
is introduced down past the pistons 
from the combustion chamber. The 
crankcase ventilation system, is an 
additional point for the entrance of 
foreign material. Fortunately, how- 
ever, much of this is deposited in 
the bottom of the oil pan and our 
automobiles run very satisfactorily. 
However, the portion of dirt which 
goes through the bearings may causc 
much trouble by wearing and scor- 
ing the pins. This is another reason 
for using a soft bearing metal, to 
provide a means for embedding the 
dirt. If conditions are severe enough, 
rapid wear and scoring will develop. 
The question of oil filters is the sub- 
ject of much debate. Certainly, 
thousands of automobiles without 
filters run a distance equal to sev- 
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eral times around the world before 
even .002 in. undersize bearings are 
required. 


Main Bearings 


The observations on connecting 
rod bearings also apply to main 
bearings. There are two major dif- 
ferences, however. The lubricant 
for the main bearing does not have 
to overcome a Critical back pressure. 
And the high centrifugal force on 
the oil in the clearance volume of a 
connecting rod is not present in a 
main bearing. 

Yet the conditions in main bear- 
ings are quite frequently more se- 
vere. The inclusion of a groove to 
feed oil to the connecting rod, di- 
vides the width in two narrow lands. 
Lubrication always is more difficult 
with the more unfavorable width- 
to-diameter ratio. This reduces the 
load carrying capacity of the oil 
film. In two-cycle engines, the main 
bearings can have the groove in the 
upper half of the bearing, by using 
a cross oil hole in the crankshaft. 
This leaves a continuous lower half 
on which the heavy uni-directional 
load is imposed. 

Some crankshafts are quite flex- 
ible, and produce a slope of an ap- 
preciable angle at the main bearing. 
The main bearing support is rela- 
tively rigid. Edge loading occurs to 
give metal-to-metal contact. If the 
anti-friction and conforming quali- 
ties are not sufficient, trouble is in- 
evitable. White metals, and copper- 
lead to a degree, are used to allow 
this adjustment. 

In contrast, a connecting rod 
column is very flexible. When the 
shaft slopes at a crankpin, the col- 
umn adjusts for the distortion. 

The rate of oil flow required to 
merely lubricate a rod or main bear- 
ing is surprisingly low. A reduction 
from one-fourth to one-tenth of the 
normal rate will maintain the essen- 
tial lubrication oil film. However, 
investigations have shown the oil 
flow to be the route by which most 
of the generated heat is removed 
from a bearing. An increase in the 
oil flow will reduce the bearing 
operating temperature. Thus, 
slightly thicker oil film and longer 
fatigue life of the bearings are 
achieved. 


Valve Mechanism 


A small amount of oil—even to 
the extent of the mist in the crank- 
case—will suffice. 

In fact, considerable attention 
must be paid to stop an excess of 
lubrication from running along the 
valve stem. The valves run suffi- 


149 





ciently hot to cause coking of the oil. 
When the deposits become thick 
enough the valves will stick, causing 
erratic operation of the engine. 
Engineers endeavor to control 
such cracking of the oil by design of 
the valve guide. It has sometimes 
been found to be effective to extend 
the guide into the passage, to act 
as a shield for the stem. Counter- 
boring of the guide has occasionally 
improved the lubrication of the part. 


Lubricants 


Perhaps no other one subject has 
been given more attention in auto- 
motive engineering papers than the 
lubricant which is poured in the oil 
sump. It is intended to point out 
only some of the accepted observa- 
tions. 

The most important development 
in recent years has been the increase 
in high temperature stability. This 
began about twelve years ago when 
the corrosion of cadmium and cop- 
per-lead bearings became serious. 
The addition of proper chemical in- 
hibitors extends the time before 
acids, varnish, and sludge develop 
within the oil, as shown in Figure 3. 

Detergents are another addition 
agent added to keep the parts clean 
of sludge and varnish. Certain 
heavy duty engines, running in the 
region of maximum output, will 
have a very short life if improperly 
treated lubricants are used. 

Without these chemical improv- 
ers, the sludge and varnish may 
build up in the oil system, and on 
the moving parts until the parts fail 
to function. Sludge may plug up oil 
systems and piston rings. Varnish 
may fill up clearances until a ham- 
mering is the only method of taking 
the pieces apart. When acids are 
produced by the oxidation of the oil, 
corrosion of copper-lead, certain 
bronzes, lead base alloys, and cad- 
mium, will be dissolved entirely or 
partially. At one time, it was pos- 
sible to start on a new filling of oil, 
run 800 miles at high speed, and 
have the bearing metal dissolved 
from the steel backs. 

Low temperature sludge is a soft 
mass which comes from winter opera- 
tion. Water condenses in the sump 
and is not removed on short runs by 
the crankcase ventilator. An emul- 
sion with the oil is produced. It will 
plug up oil systems and fill up cavi- 
ties, such as the valve mechanism 
compartment. 

It was formerly believed necessary 
to use only heavy oils for satisfac- 
tory engine lubrication. But to 
enable better winter starting, light 
viscosity oils were developed. These 
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oils gradually came into popularity 
when they were discovered to give 
better lubrication, Today, many 
cars utilize SAE-10 the year around. 
We have never seen an engine 
which was injured by low viscosity 
oil, it the lubrication system con- 
tinued to operate. If leakage is 
greater than the pump can _ take 
care of, a failure will result. During 
hot weather, or at sustained high 
speed, a higher viscosity oil is suit- 
able; especialiy tor reducing noise 
and oil consumption of the older 
engines. 


At intermediate operating tem- 
peratures there may still be trouble 
trom sludge and varnish in some 
engines, even though an oil that 
does not form sludge is used; and 
even though the temperatures are 
high enough to avoid the sludge 
caused by water. This sludge and 
varnish miay be caused by the gaso- 
line. It has been found that some 
gasolines will produce sludge and 
varnish, and other gasolines will not. 
There are no generally recognized 
laboratory tests to distinguish be- 
tween tunese two types of gasoline. 
However, the gasoline that will not 
produce sludge and varnish can be 
distinguished from the one that will 
by suitable engine tests. 


How often should the oil be 
changed? There is no answer to 
this question because engines are 
used under such a variety of operat- 
ing conditions. There is no way 
the car owner can tell definitely for 
himself, as he can when he needs his 
shoes resoled. Perhaps the best guide 
is to follow the manufacturer’s rec- 
ommendations contained in the in- 
struction book. 
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Figure 3. Effect of oil quality. The left piston has sludge and varnish while the 
right piston is clean when run under the same conditions. 
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Properties and Uses of Some New Synthetic Lubricants* 


denotes products which are 

built-up by chemical processes 
from simpler compounds or elements. 
Such processes, known as syntheses, 
make possible the production oi 
many products which occur in na- 
ture, as well as others which have 
never been known to exist. In recent 
years, we have heard much about 
synthetic products such as rubber, 
resins, chemicals, and drugs. Syn- 
thetic lubricants have not been so 
well known, but recent develop- 
ments have indicated that interesting 
materials can be produced. 

The synthetic lubricants to be de- 
scribed herein are synthesized from 
natural or other hydrocarbon gases 
as the raw materials. They contain 
no petroleum oils, and they differ 
from these oils chemically. These 
products are superior to and are 
chemically different from the syn- 
thetic lubricants developed in Ger- 
many during the war. At the pres- 
ent time, two series of these syn- 
thetic lubricants are being produced. 
One series, which is essentially in- 
soluble in water, is designated by the 
symbol “LB”, followed by a number 
representing the viscosity at 100F 
in Saybolt Universal Seconds. The 
other series, the members of which 
are soluble in water at room tem- 
perature. is designated by the symbol 
“50-HB,” similarly followed by a 
number desienating the Saybolt vis- 
cosity at 100F. Both series are being 
produced and marketed under the 
trade-mark ‘‘Ucon’’ by Carbide 
and Carbon Chemicals Corporation. 
“Prestone” Motor Oil, which is be- 


[: chemistry, the word “synthetic” 





* Presented at the March 15th, 1946, 
meeting of the New York Section of the 
American Society of Lubrication Engi- 
neers. 


By J. M. RUSS, Jr., 


Carbide and Carbon Chemicals Corporation 


This paper is the most defin- 
itive yet to appear on two series 
of synthetic lubricants, one being 
insoluble and the other soluble 
in water. Viscosity-T emperature 
charts and tables of physical prop- 
erties for both series are given. 


ing marketed for passenger car, bus, 
truck and tractor engine lubrication 
by National Caibon Company, In- 
corporated, is identified with the 
LB series. 

These synthetic lubricants were 
developed by Units of Union Car- 
bide and Carbon Corporation. The 
original work was carried out at the 
Mellon Institute of Industrial Re- 
search by the Organic Synthesis Fel- 
lowship, which is sponsored by Car- 
bide and Carbon Chemicals Cor- 
poration. Further development of 
these products has been conducted, 
not only by the Organic Synthesis 
Fellowship, but in the laboratories 
of Carbide and Carbon Chemicals 
Corporation at South Charleston, 
West Virginia, and in the labora- 
tories of The Linde Air Products 
Company at Tonawanda, New 
York, where automotive research 
work in connection with anti-freezes 
and other automotive products has 
been conducted for many years. 


Properties of the Lubricants 


The lubricants of the LB and 50- 
HB series may be prepared in any 
desired viscosity by controlling the 
reaction employed in the manufac- 
turing process. It is not necessary 
to blend higher and lower viscosity 
oils as is the general practice in pre- 
paring certain SAE grades from 
Neutral and Bright Stock in the 
oil industry. However, blends of the 
synthetic products can be made if 
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desired. The high viscosity indices, 
characteristic of both series of lubri- 
cants, is inherent and not dependent 
on viscosity index improvers. 

Because of the viscosity-tempera- 
ture relations of these synthetic lu- 
bricants, classification into SAE vis- 
cosity grades is difficult. For ex- 
ample, one of the synthetic lubri- 
cants having a viscosity of 300 Say- 
bolt Universal Seconds at 100F is, 
according to the SAE classification, 
a SAE 20 oil but at 210F this same 
lubricant is comparable to most 
SAE 30 oils. (See Figure 3.) The 
slope of the viscosity-temperature 
curye of these synthetics varies 
somewhat with the viscosity, the 
slope tending to decrease as the vis- 
cosity of the product increases. Fig- 
ures 1 and 2 show the viscosity- 
temperature properties of some of 
the lubricants of the LB and 50-HB 
series. 

These synthetic lubricants contain 
no wax or any additives to depress 
the pour point. The pour point as 
determined by ASTM method D- 
97-39 is a stable pour and can be re- 
produced after repeated tempera- 
ture cycles. Flash and fire points 
compare favorably with mineral oils, 
although in the lower viscosity 
range, below 140 S.U.S. at 110 F, 
the flash points are higher than for 
equivalent-viscosity petroleum oils. 
Auto-ignition temperatures are 
somewhat higher than those of 
petroleum oils of equal viscosity. 
The low carbon residue values ex- 
hibited by these synthetic lubricants 
is probably indicative of low carbon 
formation which has been observed 
when they are used to lubricate in- 
ternal combustion engines. 

The oxidation products of the 
synthetic lubricants are for the most 
part low-molecular-weight volatile 
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Figure 1. Viscosity-Temperature Properties—LB Series. 


compounds, while in the normal 
process of oxidation of mineral oil, 
non-volatile products are formed 
which eventually convert to oil-in- 
soluble sludges, gum and varnish. In 
the case of the synthetic lubricant, 
insoluble oxidation products which 
tend to foul an engine are not 
formed, and this factor is respon- 
sible for negligible increase in the 
viscosity of the lubricant with use. 

Both the LB and 50-HB series are 
soluble in a variety of organic sol- 
vents. The 50-HB series is quite 
soluble in water at ordinary tem- 
peratures, but the water solubility 
decreases with increase in tempera- 
ture. The LB series is soluble to a 
limited extent in petroleum oils at 
ordinary temperatures, the solubility 
varying with the viscosity and type 
of oil, the viscosity of the synthetic 
lubricant and the temperature. The 
LB series is soluble in gasoline and 
kerosene. At elevated temperatures 
the LB series becomes quite soluble 
in petroleum oils. (See Figure 4.) 
The 50-HB series is less soluble than 
the LB series in petroleum oils. The 
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LB series has a solvent action on 
most of the oxidation products of 
petroleum lubricating oils and fuels. 
Both series have little or no effect on 
natural and synthetic rubbers. 


Wear, Oiliness, and Film 
Strength 


Wear data indicate that the syn- 
thetic lubricants are comparable to 
high-grade petroleum products in 
the overall factors contributing to 
wear characteristics under condi- 
tions so far studied. Data from 
laboratory test machines indicate 
that the “oiliness” of the synthetics 
is in about the same general range 
as uncompounded petroleum oils. 
“Fiim strength” tests on several test 
machines indicate that the syn- 
thetics have greater lozd carrying 
capacity than uncompounded petro- 
leum oils of comparable viscosity. 
The 50-HB series have somewhat 
greater “film strength” than the LB 
series. By the use of suitable addi- 
tives, improved wear, “oiliness” and 
“film strength” properties may be 


imparted to the lubricants. Extreme 
pressure properties may also be ob- 
tained by the use of additives chem- 
ically similar to those used with 
petroleum oils. Some of the addi- 
tives used in petroleum oils are not 
suitable for use in the synthetics be- 
cause of solubility and other consid- 
erations. 


LB Series 


Physical data for some of the 
common viscosity grades of the LB 
series are given in Table I. 

The LB series, because of its spe- 
cial properties, is best suited for the 
lubrication of machinery in general, 
including internal combustion en- 
gines. Two of the lubricants listed 
in Table I, LB-300 and LB-550, 
have been extensively investigated as 
lubricants in automotive and _air- 
craft engine use respectively. 


Automotive Use of LB-300 


Lubricant LB-300 (the ‘‘Prestone” 
Motor Oil grade) was tested in a 
great many engines on the dyna- 
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mometer stands and operated over 
two million miles in various types 
of automobiles and trucks under 
varying conditions. During this in- 
vestigation, new engines as well as 
engines having varied petroleum oil 
history were used in tests up to 
70,000 miles per vehicle. The fol- 
lowing observations were made in 
this work : 

(a) Clean engines remained es- 
sentially sludge and varnish free. 

(b) Engines which contained de- 
posits from previous use of petro- 
leum oil were gradually cleaned 
during operation on the synthetic. 

(c) Satisfactory low-temperature 
cranking and starting were experi- 
enced in engines operating in low- 
temperature areas. 

(d) Combustion chamber deposits 
and spark plug fouling, where previ- 
ously experienced with petroleum 
oils, was reduced. 

(e) Average lubricant consump- 
tion compared favorably with petro- 
leum oil consumption. 

(f) Oil changes were dependent 
on external contamination and dilu- 
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LB-140 LB-300 LB-400 LB-550 LB-650 








Viscosity, Saybolt Seconds @ 210F.... 45.5 62.7 74.3 91.9 107 
10GK;... 140 300 400 550 650 
OF.... 4960 18380 27600 40800 50500 
—30F.... 42100 183000 284000 444000 
—50F.... 265000 mae 

Viscosity, Centistokes @ 210F........ 5.9 11.0 14.1 18.5 22.0 
1OOE...: 29.8 65.0 86.6 119 141 
OR... 1080 4000 6000 8900 ~=11000 

—30F..... 9200 40000 62000 97000 

—5OF.... 58000 _—i«!. ; 

V. I. (A.S.T.M. D-587-41) ' 147 142 142 140 140 
Pour.Point (A.S.T.M. D-97-39), F....  —50 —40 —35 —30 - —25 
Density @ 210F. (g./cc.)... 921 933 .936 939 .940 
Density @ 100F. (g./cc.) .966 979 .983 985 .986 
Specific Gravity @ 60F. 983 .997 1.001 1.003 1.004 
Gravity °API @ 60F. 12:5 10.5 9.7 9.5 9.4 
Flash Point (A.S.T.M. D-92-33), F.. .. 440 470 485 510 525 
Fire Point (A.S.T.M. D-92-33), F. 510 570 580 580 580 


Carbon Residue (A.S.T.M. D-189-41) 
Ash (A.S.T.M. D-482-43-T) .. 


Less than .01%. . 
_. Less than .01% 





tion rather than upon lubricant de- 
terioration. 

(g) Due to the inherent prop- 
erties of the synthetic, the viscosity 
change due to oxidation and thermal 
decomposition was slight even under 
long mileage operation. 

(h) Commercial filters of various 
types improved the performance of 


the lubricants by removing solids 
such as dirt, metal filings, and lead 
compounds from the fuel. 

(i) Wear of engine parts and 
bearing corrosion with the synthetic 
were comparable to experience with 
the best petroleum oils. 

(j) No “mayonnaise” or “winter 
sludge” type emulsions were formed 


Figure 2. Viscosity-Temperature Properties—50 HB Series. 
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Figure 3. Kinematic Viscosity-Temperature Chart. 


in engine crankcases under condi- 
tions ordinarily considered favorable 
to their formation. 

(k) No clogging of oil screens 
was observed in over one hundred 
vehicles included in commercial fleet 
tests. 

(1) The synthetic lubricant did 
not adversely affect gaskets and fiber 
timing gears. 

Photographs of various engine 
parts taken during this investigation 
are shown in Figures 5 to 9. 


Oil Inspection Tests 


Since the synthetic lubricant is 
chemically different from petroleum 
oils, many of the chemical tests ap- 
plied to petroleum oils do not have 
the same significance. For example, 
the values obtained for naphtha in- 
solubles and chloroform solubles on 
the used lubricant are misleading 
because of different solubility char- 
acteristics of the synthetic oil and its 
oxidation products, Neutralization 
number as determined by the con- 
ventional ASTM method has a dif- 
ferent significance in the case of the 
synthetic lubricant. The standard 
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neutralization number test on the 
synthetic lubricant is difficult to run 
without saponifying the esters formed 
thus obtaining a value analogous to 
the ASTM saponification number. 
In view of the chemical difference 
between the two lubricants, a more 
accurate method is to analyze for 
free as well as total acid and for this 
determination a modified ASTM 
method is used in which the results 
are expressed in milliequivalents per 
gram of oil. 

The measurement of viscosity is 
as significant with synthetic oil as 
with petroleum oil because it is a 
physical property. 

The ash value as determined by 
the ASTM method appears to have 
the same significance as with petro- 
leum oil since the amount of non- 
combustible solids in the used lubri- 
cant may have a bearing on engine 
wear and performance. In used syn- 
thetic lubricant, ash has been identi- 
fied as largely lead from the fuel. 

It is felt that viscosity, ash value, 
free acid and total acid are the 
chemical and physical tests most use- 
ful in following the condition of the 
used lubricant. 


Use of LB-550 in Aircraft 
Engines 


Synthetic lubricant LB-550 has 
been used extensively in aircraft en- 
gines by the Army Air Forces and 
the Air Transport Command. To 
date, over 150,000 engine hours have 
been accumulated on this lubricant. 
Some of the engines operated over 
900 hours before overhaul. While 
the bulk of the oil was consumed in 
Canada and Alaska, a number of 
aircraft were flown on the synthetic 
lubricant in this country during the 
summer of 1944. The lubricant was 
directly substituted for petroleum oil 
in these engines. As a result of this 
experience, the following conclusions 
were drawn: 


(a) It was always possible in the 
equipment tested to start engines at 
ambient air temperatures of —15F 
without gasoline dilution, and starts 
have been observed at —30F without 
dilution. 


(b) Freedom from sludge and 
varnish normally formed by oxida- 
tion of petroleum oil in the engines, 
was clearly demonstrated. This was 
noticeable, particularly in the piston 
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Figure 4. Solubility of “Ucon” Lubricant—Oil Systems. 


ring grooves which were always free 
from sludge deposits. 

(c) The oil cooler tubes remained 
relatively free of sludge accumula- 
tions. Furthermore, under extreme 
low-temperature conditions, congeal- 
ing of oil in the oil coolers was not 
experienced. 

(d) It was possible to feather pro- 
pellers that are hydraulically oper- 
ated by the engine oil at tempera- 
tures down to —60F. 

(e) The sludge formed was essen- 
tially lead compounds from the fuel. 
These lead compounds, being un- 
contaminated with oil oxidation 
products, proved to be denser than 
the deposits in engines operated on 
mineral oil, and it is felt that such 
hard accumulations at certain points 
in the engine would be undesirable. 

(f) Past experience of the ATC 
has indicated some difficulty with 
respect to exhaust valve sticking 
which resulted in engine roughness 
after 400 to 500 hours of operation 
of engines. This same difficulty has 
been encountered with conventional 
type oils but to a lesser degree based 


upon the test data. Valve sticking 
did not occur when valve guide 
clearances were adequate. 


(g) Some increased leakage as 
compared with petroleum oils was 
observed. 

(h) It was established that en- 
gines operated on the synthetic lubri- 
cant were much easier to clean up 
during overhaul than engines oper- 


ated on petroleum oil. Servicing air- 
craft was much easier in cold 
weather and aircraft could be left 
out-of-doors or uncovered for longer 
periods during loading and unload- 
ing. 


Use of LB Series in Small Two- 
Cycle Engines, Compressed Air 
Mechanisms, and Compressors 


Interesting results have been ob- 
tained with various members: of the 
LB series in the lubrication of small 
two-cycle engines using lubricant- 
fuel mixtures. The resistance of the 
synthetics to the formation of sludge, 
varnish and carbon deposits has 
proved valuable in this application. 
The choice of the proper lubricant 
viccosity depends on the design of 
the particular engine. The solubility 
of the lubricant in gasoline, meth- 
anol and other fuels is adequate for 
making the various mixtures used. 

The lubrication of compressed air 
operated mechanisms such as ham- 
mers and drills is being studied. It is 
expected that the good low-tempera- 
ture properties, high viscosity indices 
and resistance to sludge, varnish and 
carbon formation will prove the 
syntheties to be advantageous. 

Excellent results have been ob- 
tained over a period of several 
months’ use of the synthetic lubri- 
cants in hydrocarbon gas compres- 
sors. Experience with air compres- 
sors has so far been limited to low 
discharge pressures. Interesting re- 
sults have been reported, and this 
application is being investigated 
further. 


Other Uses for LB Series 


Various other applications of the 
LB series are being studied. These 
include leather treating, textiles and 
textile machinery, calendars and 
mills for resins and rubber, powder 
metallurgy and porous metal bear- 


Figure 5 
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LB series lies in their water-solubil- 
ity. As was mentioned previously, 
the 50-HB series is completely solu- 
ble in water at ordinary tempera- 
tures, the solubility decreasing as the 
temperature is raised. The members 
of the 50-HB series are somewhat 
hygroscopic, and they depress the 
freezing point of water to a limited 
extent. Members of the 50-HB series 
having viscosities of more than about 
100 Saybolt Seconds at 100 F have 
very little swelling action on natural 
rubber and are excellent lubricants 
for both rubber and metal. 

The lubricants of the 50-HB series 
may be used with or without water 
as a dilutent or coolant. In some 
applications where water is used with 
the lubricant and may cause rusting 
of iron or steel, suitable inhibitors 
are useful. 

The 50-HB series is useful in a 
great variety of applications where 
water solubility may be a desirable 
property. These applications include 
textile fiber lubrication and condi- 
tioning, textile machinery lubrica- 
tion, paper conditio~ine, paper and 
printing machine ‘lubrication, cut- 
ting and grinding fluids, wire and 
metal drawing operatiors, and other 
uses. 





Hydraulic Anvlications 
The lubricants of both the LB and 


50-HB series are useful as hydraulic 
fluids and as components of such 
fluids. Applications include hydraulic 
riveters, aircraft propeller feathering 





Figure 6 units and other hydraulically oper- 
ie ; : ated mechanisms. shock abcorbers, 

ings, electric motors, refrigerating 50-HB Series ovih isaleasdin. take: tate. 
equipment, transmission and differ- Physical data for repre:entative In hydraulic applications such as 
ential lubricants, hydraulic trans- products of the 50-HB series are machine tools where power is trans- 
missions and torque converters, cos- — given in Table II. The principal mitted by means of the fluid. the 
metic preparations, and placticizers. difference between the 59-HB and — unusual properties of the svnthetic 
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50-HB-55 50-HB-190 50-HB-260 50-HB-400 50-HB-660 50-HB-2000 50-HB-3520 50-HB-510 
Viscosity Saybelt Seconds 























@ 210F. 34.3 54.8 63.5 82.9 123 326 540 744 
100F. 55.0 190 260 400 660 2000 3520 5100 
20F. 315 2115 3035 5290 9430 32650 65300 92000 
OF. 712 6110 9650 16800 30800 112200 212000 276000 
—20F. 2100 27500 39400 66000 122400 550000 780000 101000U 
—40F.... 7880 151000 229000 370000 733000 PAM RIS eats ate ets 
Viscosity Centistokes 
2 ae ern 2.4 8.7 11.2 16.3 25.9 70.0 116.0 160 
~ 100F.... ; 8.9 41.0 56.2 86.6 143 433 760 1104 
20F.. ' Se 460 660 1150 2050 7100 14200 20000 
OF. Bs Serge ee 155 1330 2100 3650 6700 24400 46200 60000 
ce Se .. 8 6000 8600 14400 26700 120000 170000 220000 
hee ees 1720 33000 50000 80000 160000 TeEaie Os ey rece 
V. I. (A.S.T.M. D-567-41)...... 97 158 153 149 144 133 130 125 
Pour Point, F. (A.S.T.M. D-97-39) —80 —70 —65 —55 —45 —35 —35 —35 
Density (g./cc.) @ 210F...... .920 .970 977 985 991 .997 .997 991 
43 100F...... .972 1.016 1.023 1.030 1.037 1.042 1.044 1.053 
; 60F.... .993 1.034 1.040 1.047 1.053 1.059 1.059 1.059 
Min. Flash Point, F. 
(A.S.T.M. D-92-33) 23) ae 435 435 450 450 450 470 470 
Min. Fire-Point, F. 
(A.S.T.M. D-92-33) ........ 280 480 500 500 500 500 500 500 
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Figure 7 


lubricants can be utilized to advan- 
tage. In these uses the resistance to 
sludge and varnish formation and 
good viscosity-temperature charac- 
teristics of the synthetics favor 
smooth operations and minimum 
servicing of the equipment. The 
solvent power of the synthetics for 
the decomposition products of petro- 
leum oils promotes a cleaning action 
in systems in which these oils have 
been used. The LB series is best 
suited to most applicants of this 
type. 

Shock absorber fluids having de- 
sirable operating characteristics are 
made from these synthetic lubricants. 
In this service, good viscosity-tem- 
perature properties, low pour points 
and minimum effect on metals, gas- 
kets and rubber seals are important 
considerations. 

The proper formulation of hy- 
draulic brake fluids is important not 
only from an engineering stand- 
point, but also from a consideration 
of public safety. Formulations in- 
cluding the synthetic lubricants and 
stable solvents have been subjected 
to extensive tests and are now being 
widely used. 


Metal Drawing, Stamping, and 
Rolling 

The lubricants of both the LB 
and 50-HB series have found some 
interesting applications in the form- 
ing of various metals. In these ap- 
plications, the lubricants are used 
alone or in combination with water 
or other materials such as palm oil. 
Various types of wire have been suc- 
cessfully drawn with the lubricants, 
in some instances resulting in no- 
tably bright surface finishes. Rods, 
bars, sheets and foils have also been 
successfully drawn and rolled with 
the lubricants. 

In some drawing and rolling ap- 
plications, it is desirable that the 
lubricant be easily and _ cleanly 
burned from the metal, as in an an- 


nealing operation. Tests have indi- 
cated that this can be done easily 
with the synthetic lubricants, the LB 
series performing somewhat better 
than the 50-HB series in this respect. 
In other cases, the water solubility 
of the 50-HB series is desirable in 
permitting washing the lubricant 
from the metal with water. The 
compatibility of the lubricants with 
nitrocellulose and other protective 
coating materials may prove to be 
an advantage in eliminating a clean- 
ing or degreasing operation before 
painting, lacquering or enamelling 
the formed metal. 


Heat Transfer Liquids 


The resistance of the synthetic 
lubricants to sludging and varnish 
formation indicate applications as 
heat transfer liquids within certain 
temperature limits. At the present 
time, insufficient information is avail- 
able to indicate the maximum tem- 
perature at which the lubricants can 
be used continuously without exces- 
sive thermal decomposition, but ex- 
perimental units have been operated 
for limited periods at 450 to 475 F 
without trouble with systems which 
were completely enclosed except for 
suitable vents. The 50-HB series ap- 
pears to be somewhat better suited 
for this use than the LB series. When 
using the 50-HB lubricants, the units 











Figure 8 


should be designed so that a mini- 
mum amount of moisture will be ab- 
sorbed from the atmosphere during 
shut-down periods. This is to pre- 
vent surging or delays for evaporat- 
ing the water when the unit is 
started again. These lubricants offer 
some interesting possibilities in metal 
quenching and drawing. Mixtures 
of water with the 50-HB series pro- 
vide some particularly intriguing 
prospects for investigation. 


Greases 


Interesting greases of the general 
purpose, low and high temperature 
types have been prepared from 
lubricants of the LB series. So far, 
these greases have been made only 
in experimental quantities, 
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Silicone Lubricants‘ 


By T. A. KAUPPI ann W. W. PEDERSEN 


Dow Corning Corp., Midland, Michigan 


One of the most interesting recent develop- 
ments in the lubrication field is the use of silicones 
as lubricants. This paper covers this subject in 
considerable detail. Since the silicones have rela- 
tively flat viscosity-temperature slopes, their use 
as lubricants where extreme temperature ranges 
are encountered seems indicated. Results of tests 
of lubricating properties of these compounds are 
discussed. 


Silicone Polymers 


HE last three or four years have witnessed a re- 
markable development in the chemistry and gen- 
eral technology of silicone polymers. The first 

silicone polymer to be made available was a resin which 
found its principal application as an electrical insulating 
varnish. At the present time the family of silicone poly- 
mers has expanded to include materials as far apart in 
properties as gasoline is from rubber. In general the 
silicones can be classified in four groups according to 
their physical properties. 


I. Varnishes and Resins 


The resinous silicones, when used to insulate electric 
motors, generators, and other equipment, offer several 
outstanding advantages because of their stability to heat 
and resistance to moisture. 

(a) Greatly prolonged life of equipment operating 
under adverse service conditions. 

(b) Greater freedom from overload failures, and re- 
duced fire hazards. 

(c) Increased horsepower output per unit weight 
accomplished through redesigning or rewinding with 
Silicone Insulation. 

Silicone resins are also used in formulating protective 
coatings highly resistant to heat, excessive moisture, 
oxidation, and ultra-violet rays. Silicone based paints 
and enamels which withstand temperatures up to 500 F 
are used for coating ovens, smokestacks and exhaust 
equipment of internal combustion engines. 





*Presented before the March 15, 1946, meeting of the New 
York Seotion of the A.S.L.E. 
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Figure 1. Viscosity-temperature slopes of two types of sili- 
cone fluids and two types of petroleum oils. 


II. Silicone Rubbers 

This is.a group of rubbery organo-silicon oxide poly- 
mers characterized by exceptional heat resistance and 
retention of flexibility at temperature as low as —70 F. 
Silicone rubbers can be obtained in molded or extruded 
shapes, and are also used to coat glass fabrics for high 
temperature gasket and diaphragm applications. 


III. Grease and Compounds 

Silicone electrical compounds, grease-like materials 
which change very little in consistency over the tem- 
perature range of —40 F to 400 F, have been used widely 
as auxiliary dielectric materials in ignition systems vi 
aircraft and in disconnect junctions of radio systems. 
Other silicone greases have been developed for high 
and low temperature lubrication uses, and these will be 
discussed in more detail later. 


IV. Silicone Fluids 

This is a group of liquid polymers obtainable in a 
very wide viscosity range and including volatile fluids as 
well as nonvolatile oils. The silicone fluids are heat 
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Figure 2. Apparatus designed to test the lubrication life of 

a silicone fluid (DC 710 R) and petroleum oils on chains 

cycled through a temperature chamber held at 350F. and 

a humidity chamber with rest periods at room temperature 
intervening. 


stable, inert, have good electrical properties and are in- 
soluble in water. 

The purpose of this paper is to discuss the relation- 
ship of the general properties of silicone fluids to lubri- 
cation applications, and to describe some of the experi- 
ence to date with the lubricating behavior of silicone 
greases. 


General Properties of Silicone Fluids 


Silicone fluids possess a combination of properties 
which go a long way toward eliminating some of the 
problems encountered by the lubrication engineer. Thin- 
ning out at high temperatures and the corollary thick- 
ening at low temperatures are effects which are greaily 
minimized in the silicone fluids. Fig. 1 compares the 
viscosity-temperature slopes of a family of silicone fluids 
with some typical petroleum oils, and the difference is 
quite apparent. For instance, if a silicone fluid and a 
petroleum oil of high viscosity index both have a vis- 
cosity of 50 centistokes at 100 F, then at 0 F the petro- 
leum oil will have six times the viscosity of the silicone 


fluid. 

Many lubrication problems involve a rather delicate 
balance between obtaining an oil with low enough 
viscosity and one with sufficiently low volatility. In 
other words, a kerosene with no tendency to evaporate 
would be very useful in some applications. Silicone 
fluids do not quite meet this specification, but it is possi- 
ble to obtain non-volatile silicone fluids in the viscosity 
range of 3 to 10 centistokes. 

Low temperatures such as are encountered in air- 
craft applications often force a compromise between 
pour point and volatility or between pour point and 
viscosity. That is, a petroleum oil of low enough vola- 
tility and high enough viscosity for a given application 
may have much too high a pour point. The DC 200 
silicone fluids, which are non-volatile and which can be 
obtained at viscosities of 1000 centistokes and higher, 
all have pour points below -50 F. 

The utility of properties such as heat stability, non- 
volatility and oxidation resistance is illustrated in Figs. 
2 and 3. Fig. 2. shows an apparatus designed to sub- 
ject a conveyor chain to alternate high temperature 
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(350 F.) and high humidity, with a rest period be- 
tween these two extreme conditions. The purpose of 
this test machine was to develop lubricants which would 
withstand this type of operation, and Fig. 3 shows one 
of the test results. After six weeks of operation, the 
length of chain lubricated with petroleum oil has rusted 
so badly that the rollers will no longer turn, largely 
because the high temperature condition has oxidized 
and evaporated the petroleum oil. The chain treated 
with silicone fluid (DC 710 R) is still in excellent con- 
dition. After 21 weeks it shows very little rusting and 
still has a protective film of the silicone lubricant. 


Lubricating Properties of Silicone Fluids 


One of the first experiments carried out on the lubri- 
cating properties of silicone fluids involved pumping 
the fluid with a small gear pump at various outlet pres- 
sures. The pump was operated at approximately normal 
rated speed. An initial test on an SAE 10-motor oil 
showed that no appreciable wear occurred during 10 
days of operation at outlet pressures ranging up to 100 
psi. A run made with DC 200 silicone fluid of com- 
parable viscosity produced extreme wear, as shown by 
suspended particles of steel in the fluid, within one hour 
of operation at 25 psi outlet pressure. When the pump 
was disassembled, it was found that the wear had 
occurred mostly in the steel bushings supporting the 
gears, and between the gears and the steel side-plates ; 
apparently very little wear had occurred between the 
gears themselves. Several of these gear pumps, of 
various sizes, were being used regularly in the manu- 
facture and processing of silicone fluids, and it was 
found that no trouble with wear had been encountered. 
However, the pumps were operated at considerably lower 
than normal rated speeds, and the outlet pressures rare- 
ly exceeded 100 psi. 

It was apparent from the above and from similar 
experiences in other types of equipment that the DC 
200 fluids did not have the lubricating properties of an 
ordinary petroleum oil. DC 200 fluids of various vis- 
cosities were being used at that time for instrument lubri- 
cation with considerable success, but whenever they 
were tested in applications involving high rubbing 
speeds or high unit bearing pressures, the results were 
unfavorable. The conclusion was reached that the DC 
200 type of silicone fluid has no extreme pressure lubri- 
cating properties, and actually begins to fail at unit 
pressures considerably lower than those normally ac- 
cepted as the beginning of the extreme pressure range. 


Figure 3. After 6 weeks 
of testing in the appa- 
ratus shown in Figure 
2 the upper length of 
chain lubricated with 
a petroleum oil was 
badly rusted and the 
rollers were frozen. 
The lower length of 
chain lubricated with 
DC 710R is still in ex- 
cellent condition after 
21 weeks of testing. 
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Figure 4. Lubricant testing device for measuring wear be- 
tween sliding surfaces over a range of rather low pressures. 











Wear Test 


A few trials on the available lubricant testing ma- 
chines showed that they were not designated to meas- 
ure lubricating properties in the pressure range in which 
DC 200 began to fail. Therefore, a simple device was 
set up to permit measurement of wear between sliding 
surfaces over a range of rather low pressures. As shown 
diagrammatically in Fig. 4, this lubrication tester mere- 
ly slides a % inch metal ball over a flat metal strip. The 
ball is held rigidly in a chuck which can be vertically 
loaded in the range of 500 grams to 4000 grams, and 
which has a horizontal reciprocating motion. The am- 
plitude of the oscillation is 234 inches, and the speed 
is 72 complete oscillations per minute. The flat metal 
strip is held stationary in a pan which contains the oil 
to be tested, and the usual method of evaluation is to 
weigh the test strip before and after a 2-hour run. 
The loss in weight of the test strip, or in some cases 
the depth of the groove worn in the strip, is the measure 
of lubrication efficiency. 

A few preliminary runs were made on the wear tester 
to determine reproducibility of results and the effects 
of varying loads on the amount of wear. Fig. 5 shows 
the results obtained when a steel ball bearing was used 
in the chuck and a strip of shim brass was the wear- 
ing surface. The tester was operated for two hours 
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LOAD IN GRAMS ON STEEL BALL 
Figure 5. Wear in terms of weight lost by a brass strip 
against which a hardened steel ball lubricated with an 
SAE 10 petroleum oil and two silicone fluids is rubbed at a 
constant rate under various loads. 
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Figure 6. Wear in terms of weight lost by a brass strip 

against which a hardened steel ball lubricated with an SAE 

10 petroleum oil and two silicone fluids is rubbed at a con- 

stani rate and under a constant load for various periods 
of time. 


and the weight loss of the brass strip plotted against 
the load applied to the steel ball. It is apparent that 
the wear obtained with DC 200 silicone fluid is greater 
than with an SAE 10 motor oil. Similarly, Fig. 6 shows 
the effect of running time of the tester on weight loss 
of the brass strip. The wear obtained with the petro- 
leum oil in 16 hours is about the same as that obtained 
with DC 200 in 3% hour. 

Since the results were reproducible and explained 
why difficulties had been encountered in the use of DC 
200 fluids, the wear tester was used to evaluate the 
lubricating properties of a large number of experimental 
silicone fluids. It was found that variations in the chem- 
ical composition of the silicone fluids had a great effect 
on lubricating properties, and several new types of fluids 
were developed. 

The wear test results on one of the newer silicone 
fluids are also shown in Figs. 5 and 6. DC 710, in Fig. 
5, shows less wear up to 2000 grams load than SAE 
10 petroleum oil, but about twice as much wear at 
3000 grams load. Fig. 6 shows that at 1500 grams load, 
DC 710 produces considerably less wear than the petro- 
leum oil at all running times up to 16 hours. The tenta- 
tive conclusion to be drawn from these results is that 
DC 710 is better than petroleum oil for steel-to-brass 
lubrication at moderate loads, but is less effective than 
petroleum oil at loads approaching the extreme-pres- 
sure range. 


Wear on Various Metals 


Table No. 1 shows the results obtained when a 
hardened steel ball slides on various metal surfaces. It 
is apparent that aluminum has the greatest tendency 
to wear under these conditions, and spring steel the 
least. DC 710 is a definite improvement over DC 200, 
and appears equivalent to SAE 20 except in the case 
of aluminum. It should be noted that test values 
below 5 are all equivalent, since this is the order of 
accuracy of the test procedure. 

It is interesting to note the relative behavior of DC 
200 with soft steel and spring steel, and to compare this 
with results obtained on the pumping tect. The gear 
pump cited previouslv had soft steel sleeve bearings sup- 
porting the gears, and soft steel side plates, and ex- 
cessive: wear occurred on these parts. Almost no wear 
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TaBLe I—Wear Tests oN METAL COMBINATIONS, WEAR 
ExpRESSED IN 0.001 Grams, 2-Hour Test 
1500 Grams Loap 


Hardened Steel Ball Lubricant 





against SAE 20 DC 200 DC 550 DC 710 
Brass + 130 40 3 
Aluminum . 65 250 430 300 
Magnesium 10 40 45 + 
Soft Steel font 0 750 330 0 
Hardened Spring Steel 2 + 3 3 
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was found on the gears themselves. Another test, using 
a rotary vane-type pump, has been operating with DC 
200 with excellent results. In this case, the steel parts 
are hardened, and the side plates are of bronze. 


The data discussed above show that considerable 
differences in lubricating ability exist between the 
various silicone fluids, and that at least some of them 
are suitable for a range of lubrication applications. Even 
the DC 710 fluid, however, is not an extreme-pressure 
lubricant. Since silicone fluids are totally different from 
petroleum oils, it is almost impossible to predict from 
petroleum oil experience how a particular metal com- 
bination will behave with silicones. In general, pre- 
liminary tests will quickly show whether one of the 
silicone fluids is suitable from the standpoint of pre- 
venting wear. 


The concluding part of this paper, dealing with 
slicone lubricating greases and bearing lubricants, as 
well as a discussion of the paper by C. R. Gillette of the 
New Departure Division of General Motors Corpora- 
tion, will appear in the next issue of LuRRIcATION EN- 
GINEERING. 


Coolant Pump and Tank 


The Delta Manufacturing Company, 600 East 
Vienna Ave., Milwaukee 1, Wisconsin, announces a 
coolant pump and tank assembly, said to be suitable 
for many machines where a free flow of coolant is re- 
quired. The pump, which is available separately, is 
highly adaptable because the flat machined flange per- 
mits its use on most wet machine tools. The manufac- 
turer states that the pump has a capacity up to 30 gpm 
at low heads and that it will deliver water up to 2 gpm 
-, toa 14 foot head. The 

motor is % hp, fully 

- enclosed and has 
double-sealed ball 
bearings, lubricated 
for life. The tank has 
a capacity of 16 gal- 
lons and is equipped 
with a settling basin 
and wire mesh filter 
screen to keep the 
coolant free from 
chips. The price is 
claimed to be excep- 
; a tionally reasonable. 
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so Working oe Ue 
INDUSTRIAL 
PLANT 


... Still clean after thousands of trips to 
oil-hungry bearings . . . clean because it 
has been protected by a Bowser lubri- 
cating system—the standard of the indus- 
try for more than fifty years. 


There’s a Bowser unit for practically 
every industrial requirement . . . 
oiling the bearings of individual pro- 
duction machines . . . complete sys- 
tems for compressors, Diesel engines, 
steam engines, pumps and other 
equipment. 


For reliable lubrication counsel...at 
no cost or obligation...call Bowser. 


BOWSER, INC. 


1358 Creighton Avenue + Fort Wayne 2, Indiana 
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This presented several problems : 





if Ting problem of packing or seal- 

ing rotating shafts has a long, 

interesting history and there is 
perhaps no field of endeavor in 
which so much time can be spent ex- 
perimentally in the field and in the 
laboratory. To make it the more 
complicated and interesting is the 
fact that up until rather recently, 
shaft speeds of from 1200 to 1800 
rpm and a little later 3600 rpm were 
considered tops insofar as speed was 
concerned. At the present time de- 
sign engineers are talking shaft 
speeds of 20,000 rpm in many con- 
templated designs— the advent of 
the higher electric cycle motor has 
made it possible to run shafts at 
‘these high speeds; and the savings 
that can be accomplished, weight 
and spacewise, impose the necessity 
to cope with such problems. The 
trend today is toward lighter, more 
compact equipment, having consis- 
tently higher efficiencies. This has 
been largely an outgrowth of de- 
mands of the aviation industry, and 
now is being extended to industry in 
general. 

In the field of pressure ranges, 
pressures of 300 psi to 400 psi were 
considered high. Today designs call 
for equipment to operate at pres- 
sures far above these figures and in 
some instances pressures of several 
thousand pounds are being discussed 
rather freely. 

The problem of packing and seal- 
ing offered many difficulties at the 


* Presented at the January 25, 1946 
meeting of the Chicago Section of 
A.S.L.E. 
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This paper deals with the prob- 
lems encountered in packing or 
sealing rotating shafts. Many 
factors are involved in addition 
to size and speed of the shaft. 
Operating conditions such as 
temperature, pressure, nature of 
material being sealed, space re- 
quirements, and of course lubri- 
cation of the rubbing surfaces of 
the seal, all have to be taken into 
consideration in the design of 
mechanical seals. The author 
states that the mechanical type of 
seal is supplanting the packing 
gland in an ever increasing num- 
ber of applications. 


lower speeds and pressures, and a 
great deal of necessary experimental 
work had not been concluded at these 
lower pressures and speeds when 
there was imposed upon the picture 
by the needs of the design and 
process engineer these radical new 
departures to higher speeds and pres- 
sures. Packing can be designed to 
give relatively satisfactory life and 
good engineering practice is followed 
provided lubrication can leak along 
the shaft or rotating members 
through the stuffing box and thus 
serve to lubricate the packing itself 
as well as the point at which the 
shaft contacts the packing. The re- 
sultant leakage, in some instances, 
was and is still permissible. 

In the early days the refrigeration 
industry perhaps imposed the most 
difficult problem in that the oil in 
the system became saturated with the 
refrigerant and was lost along with 
the oil at the end of the stuffing box. 


1. The loss of lubricating oil 
necessary to keep the system in 
good repair. 

2. The loss of the refrigerat- 
ing medium absorbed in the oil. 

If the oil loss was bad this 
would be sufficient to seriously 
impair the efficiency of the 
whole unit. So as might be ex- 
pected, the early pioneer work 
of providing a mechanical 
means of sealing rotating shafts 
was done in the refrigerating 
engineering field and seals on 
refrigerating compressors have 
been outstandingly successful. 

3. Efficient refrigerating me- 
diums are frequently toxic and 
irritating to human beings and 
thus there is greater necessity 
for complete sealing against loss 
or leakage into the adjacent 
space. 

4, Mechanical seals have ef- 
fectively eliminated the necessity 
for frequent adjustment of 
glands. This has often been the 
cause of many difficulties in the 
hands of the novice. 

5. The mechanical seal, hav- 
ing narrow friction faces, makes 
possible full utilization of power 
input for the purpose intended. 
Frequently packing glands with 
conventional packing were 
drawn up so tight as to consume 
a large portion of the power in- 
put and thus made it necessary 
for manufacturers to use larger 
power units for a given result 
in refrigerating capacity. 
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There are several manufacturers 
who build seals that are acceptable 
for such service. There are some 


which naturally possess superior 
qualities to others. The most com- 
monly accepted units utilize a seat 
or stationary member of cast iron, 
Mechanite or some other type of 
cast iron. Various types of carbon, 
of either the sintered, filled type, or 
the type bonded by synthetic resins 
of various kinds are successfully used 
for washers or revolving units. Since 
in the majority of instances re- 
frigerating compressors operate at 
speeds from 300 to 1200 rpm the 
speed conditions are not hard to 
cope with, Further, since refrigerat- 
ing compressors require a liberal 
circulation of oil, means are pro- 
vided for adequate lubrication and 
cooling of the seal rubbing faces. 

Rather recently some _ radically 
new designs have been contem- 
plated. I have discussed with refrig- 
eration engineers designs on com- 
pressors where contemplated speeds 
run up to as high as 18,000 rpm. In 
supplying seals for these compres- 
sors, new problems will be imposed 
on seal designers and engineers in 
that higher temperatures, greater 
rubbing speeds and the problem of 
lubrication will be the more diffi- 
cult. Fortunately the pressures en- 
countered in the refrigeration field 
to date have not been unreasonably 
high. The maximum is somewhere 
in the neighborhood of possibly 200 
psi with the more general high of 
150 psi being experienced. This top 
pressure range is experienced most 
generally at the time when the com- 
pressor is idle. 

The problem of sealing is min- 
imized while the shaft is rotating 
since at that time the oil film is con- 
stantly in motion. While precision 
work is always necessary when deal- 
ing with seals, it is of special impor- 
tance that proper lapping be sup- 
plied so as to assure a liquid and gas 
tight joint when standing idle. Cer- 
tain necessary components of a good 
refrigeration system lubricant are 
particularly hard on synthetic mem- 
bers and tend to cause excessive 
swelling and weakening of such syn- 
thetic sections. 

New synthetics and constant work 
on the problem are leading to a suc- 
cessful solution of that problem. The 
ability of the lubrication used to 
provide an effective film between 
the seal faces is important and most 
refrigeration system lubricants meet 
that problem to the satisfaction of 
all concerned. 

A good mechanical seal must pro- 
vide means of compensating for 





some axial movement. It must also 
possess sufficient flexibility to com- 
pensate for some radial movement 
caused by bearing wear, shaft flex- 
ing, and general mechanical defi- 
ciencies encountered in such equip- 
ment. Further flexibility must be 
embodied so that as wear occurs at 
the seal faces it can be compensated 
for without distortion or imposition 
of stresses or strains on any of the 
parts and to provide against the 
faces wearing apart, which might 
cause loss of both the lubricant and 
the refrigerating medium. 

A good mechanical seal must be 
so constructed that the torque load 
is not imposed upon the flexing 
member regardless of the material 
used in its construction. 

Considering the rotating shaft in 
a journal or bearing, there is always 
a rolling action and it is reasonable 
to assume that if sufficient quanti- 
ties of oil are available the shait will 
tend to roll the lubricant under it 
so as to separate and avoid metallic 
contact between the shaft and the 
bearing or journal, The movement 
and lubrication of the stationary and 
rotating faces of a seal are relatively 
different. In the first instance, two 
perfectly lapped faces, the surfaces 
of each being approximately within 
1% light bands of flatness, are held 
in intimate contact by springs. or 
other methods of preloading and 
thus impose upon the lubricant the 
necessity for providing a film be- 
tween the two faces so as to effec- 
tively separate them in such a man- 
ner as to minimize both friction and 
wear. 

This calls for a lubricant with a 
viscosity sufficiently low so that it 
may move between the two faces 
and yet have sufficient body to with- 
stand the frictional load, as well as 
the pressure of the system and spring 
load that are necessary to maintain 
good sealing characteristics so as to 
hold both oi! and refrigerant leakage 
to the absolute minimum. 

There are today a few compres- 
sors being manufactured so designed 
as to use conventional packing, but 
these are rapidly disappearing from 
the field and as the matter stands at 
the present time practically 100% 
of the small household type refrig- 
erating units are supplied with some 
kind of mechanical seal. The large 
units running up into hundreds of 
tons capacity are rapidly converting 
to the mechanical seal since as me- 
chanical seals stand at the present 
time they have overcome the haz- 
ards and costly maintenance pre- 
viously experienced with packings. 

To provide a little further insight 
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into the picture of the mechanical 
seal as it is generally applied today 
to the mechanical field, I want to 
discuss for a few moments some 
other devices in which seals are be- 
ing used to great advantage. 

A good example of what can be 
expected in the use of seals is the 
automobile water coolant pump. Up 
until relatively a few years ago al- 
most all automobile water pumps 
were packed in some conventional 
manner and a method was provided 
for repacking and adjusting the ten- 
sion on the packing while in service. 
Today, with possibly one or two ex- 
ceptions, every major automotive 
engine manufacturer is using some 
type of mechanical seal, thus entire- 
ly eliminating the necessity for ad- 
justment, repacking, and bothersome 
maintenance. Likewise, the hazard 
of losing the coolant has been elimi- 
nated and much has been added to 
the comfort of the automobile 
owner, freeing him entirely from loss 
and worry. Many of you no doubt 
remember the old method, and have 
frequently looked for the proper tool 
to adjust a leaking water pump 
gland. Thanks to the mechanical 
seal, the water pump now is good 
for the life of the car. Here the 
problem is relatively a simple one 
since pressures are almost always 
low, never exceeding 10 psi, so the 
problem is minimized in so far as 
pressure is concerned. 

It is true that automotive water 
pumps usually operate at relatively 
high speeds — approximately 4000 
rpm being the average cruising 
pump speed. The problem insofar 
as cooling and lubricating is con- 
cerned, resolved itself into practi- 
cally three major categories: 

1. Water. 

2. Alcohol-type commercial 
anti-freeze mixtures. 

3. Ethylene-glycol type cool- 
ants. 

Relatively safe operating tempera- 
tures are most generally encountered 
since if the temperature runs over 
170 F there is always danger of boil- 
ing, particularly in the case of 
alcohol-type coolants. Water could 
reach 212 F and ethylene-glycol a 
somewhat higher temperature. How- 
ever, higher temperatures are en- 
countered only when there is some 
radical difficulty with the coolant 
system generally. Thus, this particu- 
lar industry has solved a vexatious 
problem by utilization of the me- 
chanical seal. 

Seals are also used on aviation 
coolant pumps and most industrial 
and commercial engines of various 
types and kinds requiring coolant 
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systems. Shortly before the advent 
of World War No. 2 there was a 
definite demand by manufacturers 
of pumps and other industrial ap- 
pliances to provide a more efficient 
means of sealing rotating shafts than 
was afforded by conventional pack- 
ing. With this in mind a wide range 
of seals have been developed for 
practically every type of industrial 
application, including seals for suc- 
cessfully handling gasoline, lubri- 
cating oil, water and other of the 
more simple materials which present 
no particular problem insofar as 
corrosion, lubrication, or cooling is 
concerned. 

If we only had these relatively 
simple materials to contend with we 
could rather rest on our laurels in 
the way of accomplishments already 
achieved. But because of many new 
developments in the field of science, 
the chemical and processing engi- 
neer is calling for seals for use on 
the very lightest of hydrocarbons 
such as propane and butane as well 
as seals for handling blown vege- 
table oils, tars, and asphalts. One 
can realize at a glance how difficult 
and varied the problem becomes. It 
is necessary to select the proper ma- 
terials for the seat and _ washer. 
Sometimes both are of some type of 
metal designed to run together with 
a minimum of lubrication and cool- 
ing at high speeds and there is al- 
ways the important requirement— 
“There must be no leakage, or prac- 
tically none.” 

It has been our experience that 
insofar as the lighter liquids are 
concerned they present a most diffi- 
cult problem because of their lack of 
lubricating qualities and lack of 
ability to keep the seal faces apart 
sufficiently to avoid contact. The 
heavier, more viscous materials pre- 
sent the problem of moving between 
the seal faces, thus forcing them 
apart to the extent that there is 
some leakage. Some of these diffi- 
culties are worked out from the 
standpoint of the proper seat and 
washer materials which experience 
shows have relatively good qualities 
insofar as running together in al- 
most intimate contact with a min- 
imum of friction. The matter of 
relative hardness of the stationary 
seat and revolving washer play an 
important part in the selection of 
materials although we have found 
from experience that there are no 
materials that will operate in inti- 
mate contact with one another dry. 
Some film must be provided between 
them. 

Sometimes it becomes necessary 
to use the double seal construction 
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and to circulate lubrication between 
the seals. This construction requires 
additional equipment to handle the 
circulation of the seal oil and is not 
generally too popular. 

Further, we find that if an at- 
tempt is made to operate intimately 
lapped parts together dry, tempera- 
tures jump to destructive heights in 
a matter of relatively few seconds 
and thus it becomes necessary to 
have sufficient fluid in the seal 
chamber to carry away the excessive 
heat generated. In some instances 
we are called upon to supply equip- 
ment to meet conditions where space 
limitations are such as to make it 
extremely difficult to make adapta- 
tions. However, of late engineers are 
becoming more confident of the 
ability of the mechanical seal to 
solve the problem and thus are in- 
clined to change designs so as to ac- 
commodate the installation of the 
seal insofar as space is concerned. 

Standard mechanical seal con- 
struction permits use up to 200 psi. 
When pressures above that are en- 
countered balancing is necessary. 
Much important work along this line 
has already been accomplished. The 
problem of shaft sizes is important. 
Shafting is used in 1/16” incre- 
ments, and we start at 4” and have 
designed seals for shaft sizes up to 
7”; in the lower range up to 3” in 
1/16” increments, 344” to 5” in 144” 
increments, and above that in 44” 
increments, This will give you some 
idea of the large expenditure that 
must be made for tooling. We have 
made some designs for 36” seals. 
These larger seals are in themselves 
a machine requiring the same pre- 
cision employed in the smaller sizes. 

Seals are already in use on the 
pumps of transcontinental pipe lines 
—here you can appreciate the high 
speeds and pressures encountered. 
The seals for this job constitute a 
most complex problem, but solution 
is necessary to assure high operating 
efficiency. 

Another problem of interest is the 
use of seals for handling black sul- 
phite liquor—a miserable problem 
that had to be solved for the pulp 
and paper industry. The installation 
involved the most severe problem of 
corrosion and abrasion. It was 
solved and today mechanical seals 
are giving satisfactory service in one 
of the world’s largest mills. The use 
of seals is saving hundreds of dollars 
in maintenance and loss of time 
costs. 

We have experimented with and 
used many innovations in the way of 
metals and other materials for seat 
and washer construction. Many 





grades of ferrous castings—close- 
grained cast iron, phosphorized cast 
iron, boronized cast iron, Meehanite, 
Gunite, and Niresist are only a few 
in this category. Nitralloy, various 
grades of cemented carbides and 
lately nitrided 18-8 stainless steels 
have been found to have merit un- 
der certain operating conditions. 
Graphmo, 52-100, and high-speed 
tool steels also find a use among the 
many materials that find a place in 
the mechanical seal field. Many 
bronze alloys have been tried in field 
and laboratory tests and any new 
material publicized is immediately 
tried to ascertain whether or not it 
can be used to solve a problem. The 
glass and ceramic industry have con- 
tributed and some installations re- 
quire such materials for successful 
performance. 

The magnitude and ramifications 
of the industry cannot be fully ap- 
preciated unless one is engaged in 
it. As previously stated, perhaps no 
field of endeavor presents more 
problems, and especially over such 
a wide field. 

You can perhaps now better ap- 
preciate why this industry can and is 
utilizing the endeavors of practically 
every type of technician. We are 
moving forward trying to keep pace 
with many new developments in 
practically every field of industrial 
and scientific development. Every 
day brings a new problem. Today a 
problem is solved—tomorrow an- 
other—and so we move on. 

Definite progress is being made. It 
must be pointed out that the seal 
manufacturer is pioneering a field in 
which there is little in the way of 
available literature to which the seal 
engineer may refer for help or guid- 
ance. All of the advances made are 
closely guarded by the manufac- 
turers making them and thus you 
can see how difficult it is to make 
substantial progressive headway 
without vast expenditures of time 
and money. 

Research and design are expen- 
sive, when directed to a relatively 
new field of endeavor. Proper per- 
sonnel is difficult to obtain. Today 
we can and are supplying seals for 
work that a few years ago was con- 
sidered impossible. 

No doubt the mechanical seal 
will, at some day in the future, 
reach the point when information 
concerning what to use for this or 
that material may be a matter of 
referring to some convenient hand- 
book which will have in it at least 
a nucleus of information sufficient 
to guide us along the proper paths. 
This may be wishful thinking on my 
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part, but it seems as though such an 
important development must, at 
some time, warrant public informa- 
tion, at least in brief form which can 
be available to the public and the 
interested engineers. 

Now, insofar as the lubrication 
engineer is concerned, the mechan- 
ical seal is of special interest to him 
for several reasons—those most ap- 
parent being: 

1. The necessity for keeping 
a liberal supply of lubrication 
available at the point at which 
it is required to provide a max- 
imum in lubricating efficiency. 

2. The necessity for avoiding 
waste of the lubricant itself. 

3. Exclusion of dirt, dust and 
grit which will, in time, so con- 
taminate the lubricant as to 
render it absolutely worthless. 

4. To reduce to the min- 
imum lubrication leakage and 
thus keep maintenance costs 
down. 

If we are to keep pace with the 
new high-speed requirements of the 


vide liberal jubrication at all times. 
We cannot possibly countenance the 
possibility of lubrication running low 
and thus damaging valuable equip- 
ment, to say nothing of the cost of 
replacement and loss of time. This 
holds equally true for the conven- 
tional solid bearing as well as for 
anti-friction bearings. When glands 
are mechanically sealed oil can be 
recirculated and cooled if occasion 
warrants. 

Maintenance engineers in some 
industries report management insist- 
ing on cutting lubricating costs. The 
properly designed mechanical seal 
permits practically negligible oil 
loss. In many instances the cost of 
initially installing seals is covered by 
savings in lost oil. Now that might 
not be too important to the firm or 
individual selling the oil, but I think 
we can agree that perhaps no in- 
dustry has tried more diligently to 
give the customer more service for 
his money. 

Nothing is more destructive to the 
value of a good lubricant than dust, 


chanical seal which holds all of the 
oil in the system likewise excludes 
all foreign substance from entering 
the system, thus prolonging the use- 
ful service that good lubrication 
gives. 

It has been found necessary to 
construct seals to take care of work 
that necessitates elimination of liq- 
uid in the seal cavity for short 
lengths of time and to take care of 
jobs that involve the handling of 
liquids contaminated by dirt and 
foreign matter. We have developed 
a seal so constructed as to provide 
an outside source of lubrication to 
the seal faces. Here the lubrication 
engineer will be called upon to sup- 
ply the proper lubricant for a wide 
variety of conditions. 


The mechanical seal is here to 
stay. Time will show improvement 
because we in the industry will not 
go backward, but we do need the 
experience and knowledge of en- 
gineers in other fields. The lubrica- 
tion engineer can and will be of 


mechanical engineer, we must pro- dirt, or foreign inclusions. The me- _ great help. 





Brush for Lubricating Drill Presses 
and Punches 
r, The Charles L. 


Jarvis Company of 
Middletown, Conn.. 
has announced the 
Lubro-Brush, a fully 
automatic device said 
to be suitable fo: 
lubricating and 
cleaning taps, drills 
or reamers if mounted 
on drill presses and 
for cleaning and lu- 
bricating punches. It 
is claimed that this 
device can be in- 
stalled in a few min- 
utes on a standard 
drill press or similar 
device. Its principal 
attraction is a sim- 
ple cam action which 
transmits a short lift stroke into the sweeping action of 
the brush. The brush while in rest position receives a 
few drops of oil while the tap or drill is engaged and 
working. 





COOLANT AND CUTTING 
OIL STRAINERS 








New Coolant 


Kisch Associates, 75 N. Willow Street, Montclair, 
New Jersey, have announced a new coolant and cutting 
fluid called Kasso. It is claimed to have unusual cooling 
properties, in addition to being rust inhibited and non- 
irritating. The manufacturer states that there is no 
separation if frozen and that no smoke or vapor is 
formed in its use. When diluted according to instruc- 
tions it is recommended for a wide variety of applica- 
tions including machining of plastics such as polystyrene 
and methacrylate. 


STRAINER PRODUCTS CORPORATION 
75 NORTH WILLOW STREET 
MONTCLAIR, NEW JERSEY 
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Measurement of Lubricant Film Strength 
In the Region of Boundary Friction‘ 


PART II 


By VICTOR A. RYAN 
Director of Research for The Crown Cork and Seal Co., Baltimore, Md. 


Practical Application of Transition Tests 


The practical value of any test method depends upon 
its ability to indicate the probable performance of a 
material under actual service conditions. In the case 
of boundary and extreme pressure lubricants, it is felt 
that the joint use of the one-minute transition load and 
the three-minute transition pressure tests can be used 
to advantage in this respect. A short description will 
illustrate the manner in which these tests were used 
in the solution of a rather difficult lubricating problem. 

The problem assigned was that of securing or pro- 
ducing a lubricant for a newly invented machine de- 
signed for splash oiling. The parts to be lubricated com- 
prised several heavy cam and roller closing mechanisms 
operating at extreme pressures, dies for stamping and 
drawing metal, and very thin slides for moving the 
drawn stock. The lubricant had to function as an ex- 
treme pressure lubricant to prevent seizure between 
cams and rollers, as a drawing oil to prevent scuffing 
on the drawn stock and the dies, and as a light viscosity 
lubricant to oil the thin slides. 


After numerous unsuccessful trials of proprietary 
lubricants of high load carrying capacity and after 
much redressing of scuffed parts, the laboratory suc- 
ceeded in formulating a lubricant which gave satisfac- 
tory performance from the start. It was comprised of 
7 parts of raw sperm oil and 1 part of sulfurized sperm 
oil. After 18 months of continuous service, the price 
became prohibitive and it was necessary to develop an 
alternate. 


A series of oils was compounded having the = 
shown in table 1. 


TABLE 1—Principat PROPERTIES OF TesT SAMPLES 








wig Per Cent Viscosity. 
Sample Non- Neutral Free Fatty Met-Org __S..U.S. 
No. Saponifiable Fat Acid(Oleic) Sulphur Ester 100° Fahr. 











1 0.60 93.49 3.91 1.00 1.00 220.4 
2 25.45 69.64 2.91 1.00 1.00 193.0 
3 50.30 45.79 1.91 1.00 1.00 169.6 
4 75.15 21.94 0.91 1.00 1.00 148.5 
86.58 10.97 0.45 1.00 1.00 140.7 


uo 


Raw-+Sulf 
Sperm 43.20 50.44 4.86 1.50 0.00 139.4 
6 50.30 46.26 1.94 0.50 1.00 166.2 
7 50.30 46.50 1.95 0.25 1.00 164.0 
8 50.29 46.75 1.96 0.00 1.00 162.0 











* Presented at the First Spring Meeting of the American 
Society of Lubrication Engineers, Chicago, Illinois, April 5 and 
6, 1946. 
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The first part of the series consisted of samples 1 
to 5, inclusive, in which the sulfur and metallo-organic 
ester additives were kept constant, while the ratio of 
non-saponifiable to neutral fat was varied, Consequent- 
ly, any differences in test results would be due to the 
ratio of mineral to fatty oil. 


The one-minute step test was run in comparison with 
the standard sperm oil mixture in an effort to rate 
the samples in the order of transition load. The re- 
sults are listed in tables 2 and 4 and are shown graphic- 
ally in figures 2 and 5. Reference to figure 2 shows that 
samples 1, 2, and 3 have the same transition load and, 


TABLE 2—One Minute TRANSITION Loap STEP-uUP 
TEsTs on SAMPLEs 1, 2, AND 3 


" teaahe Number 




















Applied 1 2 3 
Load In Wear Wear Wear 
Pounds Torque (Teeth) Torque (Teeth) Torque (Teeth) 
500 12 0 13 0 14 0 
750 15 4 15 2 16 2 
1000 16 3 17 3 18 3 
1250 18 < 19 4 21 2 
1500 20 4 21 4 23 4 
1750 21 4 22 4 25 4+ 
2000 22 10 24 8 27 8 
2250 24 22 25 14 29 9 
2500 25 15 26 15 30 16 
2750 25 18 27 17 31 37 
3000 27 22 29 17 32 38 
3250 28 32 31 22 35 49 
3500 31 45 33 31 37 50 
3750 34-110 Failed 35 50 38-100 Failed 


4000 37-110 Failed 








(These data are shown graphically in figures 1 wai 12) 


TABLE 3—THREE MINUTE TRANSITION PRESSURE STEP-UP 
Tests ON SAMPLEs 1, 2, AND 3 








Sample conse 
Applied 1 r 3 
Load In Psi Psi Psi 
Scar Area Pressure 





Scar Area Pressure 


Pounds Scar Area* Pressure 











750 .00864 86800 -00806 93000 0093 1 80500 
LL, Cig RMS AS tans 9 RR mn a ara oe eee tae Se 
1250 ; eh ae Rae, eee 
1500 .00960 156300 01056 141100 .01036 144800 
1750 .00960 182300 .01084 161400 .01162 150800 
aoa .01436 139300 .01624 123400 .01651 121200 
2250 AE ee - 5 5 aes 
2500 .01632 153200 01718 145500 .01960 127500 











*Scar Area=2 (0.48 w) — a 
(These data are shown graphically in figure 3) 
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TABLE 4—OneE MINvuTE TRANSITION LoapD STEP-uP TESTS 
on SAMPLES 4, 5, AND RAW+SULF. SPERM 








Sample gpa 








Applied 4 Raw+Sulf. Sperm 
Load In Wear Wear Wear 
Pounds Torque (Teeth) Torque (Teeth) Torque (Teeth) 
500 15 0 15 0 14 0 
750 19 1 18 2 17 2 
1000 21 4 21 2 19 3 
1250 24 5 24 3 20 3 
1500 26 9 25 4 21 + 
1750 27 12 Be 9 22 4 
2000 28 15 29 12 22 4 
2250 30 18 31 13 23 15 
2500 35 20 33 15 25 16 
2750 33 23 34 16 27 14 
3000 35 26 36 20 29 18 
3250 36 39 37 35 31 18 
3500 38 43 38 43 32 20 
3750 38-110 Failed 38-120 Failed 38 19 
4000 39 22 
4250 42 26 
4500 44 26 


OK at end of 5 min. 








(These data are shown graphically in figures 4 and 5) 


TABLE 5—Turee MINuTE TRANSITION PRESSURE STEP-UP 
Tests ON SAMPLES 4, 5, AND RAW+SULF. SPERM 














Sample Number 
Applied 4 ~ 5 Raw-+Suf. Sperm 
Load In Psi Psi Psi 
Pounds Scar Area Pressure Scar Area Pressure Scar Area Pressure 
750 .00792 


94700 .00813 92300 .00915 
1000 = .00739 135300 ee wae 

1250 .00729 171000 .00922 135500 €s os 
1500 .00979 153000 .00960 156200 .01071 140000 
1750 =.01228 142200 01228 142200 .01100 159000 


82000 


2000 = Mee eee tena .01235 162000 
eeg0. 301959 15FIQO cases a ee ee oe 
2500 SSO Tees os 01949 128200 Ree 
2/3) ee ee a eee .02250 120000 


"OTE Ree OMe Aine 07895 57000 








(These data are shown graphically in figure 6) 


therefore, appear to have an equal rating. However, 
when refined by the three-minute step test, figure 3 
shows an appreciable difference in the transition pres- 
sures which can be used to rate the samples. Samples 
4, 5, and sperm can readily be rated by the transition 
load of figure 5. By the joint use of the one and three- 
minute step tests, the samples can now be rated in the 
order: Sperm, 1, 2, 3, 5, 4. 

The three-minute step test was then run in order 
to determine the transition pressure. The results are 
listed in tables 3 and 5 and are shown graphically in 
figures 3 and 6, in which it is seen that, on the basis 
of transition pressure, the samples would be rated in 
the order: 1, 4, Sperm, 2, 5, 3. 

The lack of agreement in the respective ratings caused 
much concern and, in order to obtain additional in- 
formation, actual service tests were run on all oils, 
except sperm which was in use at the time. Samples 
1, 2, and .3 each gave satisfactory performances during 
a run of thirty consecutive working days. When sample 
4 was started, scuffing was noticed immediately on the 
drawn stock and, after an eight-hour run, examination 
of the cam and roller showed rather intense scuffing. 
When sample 5 was run, scuffing on the drawn stock 
appeared immediately on starting but, after an eight- 
hour run, the cam and roller were found to be. in good 
condition. The machine was then run without the 
drawing operation and, at the end of forty hours, slight 
scuffing appeared on the surfaces of the cam and roller. 


Analysis of the test and service data showed that 
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samples 1, 2, and 3, which were satisfactory, had transi- 
tion loads of 1750 lbs each, compared to 2000 lbs for 
the sperm oil. Of the unsatisfactory oils, sample 4 had 
a transition load of 1250 lbs and sample 5, 1500 Ibs. 
From these data, it was concluded that a transition 
of 1750 lbs indicated satisfactory performance and that 
up to 50 per cent of mineral oil could be used in the 
lubricant. 

The second part of the series consisted of samples 
6, 7, and 8, table 1, in which all constituents, with the 
exception of the sulfur additive, were kept constant. 
The purpose of this test was to determine the minimum 
amount of sulfur that could be used in the lubricant. 


TABLE 6—OneE MINuTE TRANSITION Loap StTEp-uP TESTS 
on SAMPLEs 6, 7, AND 8 





Sample Number 
7 

















Applied —-— 6 ——- — 8 ——— 
Load In Wear Wear Wear 
Pounds Torque (Teeth) Torque (Teeth) Torque (Teeth) 
500 12 0 14 2 14 + 
750 15 2 16 2 16 5 
1000 EZ 2 18 3 21 4 
1250 19 3 20 3 24 + 
1500 21 + 22 3 26 5 
1750 23 + 23 5 30 17 
2000 25 8 25 10 39— Failed 
2250 26 8 27 15 
2500 27 10 29 t7 
2750 28 28 31 16 
3000 29 22 32 20 
3250 32 31 32 18 
3500 34 49 33 20 
36— Failed 


3750 36— Failed 





(These data are shown graphically in figures 8 and 9) 7 
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TABLE 7—TureE MINUTE TRANSITION PRESSURE STEP-UP 
TEsTs ON SAMPLEs 6, 7, AND 8 


Sample Number 


Applied — 6 -——-—— —--- 7 — —~ m—— 8— _ 

Load In Psi Psi Psi 

Pounds Scar Area Pressure Sear Arca) Pressure Scar Area Pres:ure 
500 .00653 76500 .00864 57800 
750 .00748 100200 Eth 

1000 

1250 .01344 93000 


1500 .00975 153700 .01440 104100 .01785 84300 
1750 .01075 162800 01517 115300 
2000 =.01235 159900 .01824 109600 


(These data are shown graphically in figure 10) 


Xe FAILED 


Q 
POUNDS PER $Q IN. PRESSURE 


it 


_ 
> eFAILED 


2 


APPLIED LOAD IN POUNDS 
00 1500 {2060 





Both the one- and three-minute step tests were run 
and the results are listed in tables 6 and 7 and graphic- 
ally shown in figures 8, 9, and 10. 


Service tests were then run on samples 6 and 7. 
Sample 8 was eliminated from the test by reason of its 
having, as shown in figure 9, a transition load less than 
1750 lbs. After a thirty-day run, sample 6 had given 
satisfactory service. When sample 7 was started, scuffing 
appeared immediately on the drawn stock and, after 
a run of forty-eight hours without the drawing opera- 
tion, scuffing appeared on the cams and rollers. The 
only definite conclusion that could be drawn from these 
data at this time was that 0.5 per cent sulfur gave satis- 
factory performance while 0.25 per cent did not. Inas- 
much as samples 6 and 7 each had a transiticn load 
of 1750 Ibs, it was difficult at first to understand the 
difference in their respective performance. A _ reason- 
able explanation was found in the curves of figure 10 
which show that sample 6 has a transition pressure 
(film strength) of 162,800 psi as compared to 115.300 
for sample 7. This strongly suggested that a transition 
load of 1750 Ibs would indicate satisfactory perform- 
ance cnlv when its equivalent transition pressure was 
not less than a fixed minimum which would necessarily 
have to be in excess of 115,300 psi. 

A fixed minimum was established after reviewing 
data selected from tables 3, 5, and 7 and rearranging 
as in table 8. 


A satisfactory minimum would naturally lie between 
the lowest psi pressure of the satisfactory samples and 
the hivhest psi pressure of the unsatisfactory ones. 
Table 8 shows that this value would be less than the 
150,800 psi of s»™vle 3 and ereater than the 142.200 
psi of sample 4. The rounded ficure of 150.000 psi was 
arbitrarily selected as being of sufficient magnitude to 
insure satisfactory performance and was found to be 
adequate in actual service. 
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TABLE 8—ps1 PRESSURE CORRESPONDING TO AN APPLIED 
Loap oF 1750 LBs. 


Samp'e Number Psi Pressure 
1 182,300 
6 162,800 
2 161,400 
3 150,800 
*4 142,200 
=> 142,200 
"7 115,300 





* Unsatisfactory in service test. 


On the strength of these test results, sample 6 was 
selected as the alternate for the sperm oil mixture and 
was put into service where it has been giving satisfactory 
performance for a period of more than three years. 
From the test data it has been determined that, for the 
particular case just described, a transition. load of not 
less than 1750 Ibs with a corresponding transition pres- 
sure of not less than 150,000 psi indicates satisfactory 
performance in actual service. The oil in use is held 
rigidly to these requirements. 


Conclusion 


In all efforts to correlate test results with actual 
lubrication performance, it must be borne in mind that 
pressure values as indicated by a test instrument are not 
necessarily equal to those on the actual machine being 
lubricated. Inasmuch as the metal is equally as im- 
portant as the lubricant in the region of boundary fric- 
tion, differences in wear attended by differences in unit 
pressure will invariably result by reason of differences 
in the metal characteristics of instrument test parts and 
the metal characteristics of practical machine bearings 
and other relatively moving surfaces ; and also by reason 
of the differences in the geometry of the relative surfaces. 
Test machine figures, therefore, are used solely as “index 
values.” In the case just described, it has been estimated 
that the actual unit pressures encountered are in excess 
of the 150,000 psi Falex value which indicates satisfac- 
tory performance. 

It is hoped that the description of the one-minute 
transition load step-up test and the three-minute transi- 
tion pressure step-up test along with a specific example 
of their practical application will stimulate further re- 
searches along these lines of endeavor and in fields of 
lubrication other than the one described herein. It is 
felt that transition is a critical point in all lubricants and 
that its importance should be recognized in connection 
with measurements and investigation in the region of 
boundary friction. 
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: fahrtforschung 26, nr 10, 26! 
IT S 182 K. Dies—,,Die Reiboxydation als chemisch-mechanischer yout 
ZVDI 87, 475-476. Vide also: Techn. Mitt. Krupp Forsch. Ber. 5, 
127- 140, und Arch Eish. wesen 16, 399-407. 
183 G. Englisch—,,Verschleiss, Betriebszahlen und Wirtschaftlichkeit von 
‘a o he A he = Cc Kk A ww - Verbrennungskraftmaschinen.‘‘ Die Verbrennungskraftmaschine, ed. 
by H. List, Heft 14, Springer Verlag, Vienna, 240 pp. 363 fig 
184 F, Findeisen—,,Neuzeitliche Maschinenelemente‘‘; I. Theil Buchr.: 
,,Handbiicher der Werkstofftechnik,’’ Berlin-Wien-Leipzig. OO. 
Elsner, 428 pp; 18 RM. 
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Houde Co poration, subsidiary of 185 W. Fréssel—,,Verhalten der Schmierdlzahigkeiten bei extrem hohen 
Ou aille-Hershey Corporation, builds a com- Schuhspannungen‘‘; Forschung 14, 82-84. 
plete line of mobile and direct connected oil 186 H. Glaubitz—,,Uber die Bedeutung des hydrodynamischen Schmier- 
‘fi ° . E dldruckes fiir die Beanspruchung von Zahnflanken‘‘; Ol u. Kohle 
purification equipment to effectively remove all 39, 930- 
types of contamination from industrial and lubri- 187 H. Glaubitz—, ,Zahnrad- Versuchsergebnisse zum Schlupfeinfluss auf 
cating oils die Walzenfestigkeit von Zahnflanken“‘; Forschung 14, 24-29. 
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roblem involving contaminated oil. Staffed 
a di . g ° ° . Ste = by 190. E. W. Huber—,,Bestimmung von Kraftstoffanteilen im _Schmierdl 
eading engineers in the oil purification field, von Verbrennungsmotoren‘‘; Motortechn. Zeitschr. 5, 252. 
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both their own laboratories and at Battelle > issn, SO ee CEN 5 % 
Memorial Institute, Honan-Crane makes available 192 A. ” ie und Gestaltung von Gleitlagern“‘; ZV DI 
to you the most modern a 
a > a ss ode approach to the problem 193. Lindner—,,Berechnung, Eigenschaften und Herstellung von 
° maintaining Clean Oil. Kegelschraubgetrieben mit Palloidverzahnung. VDI-Verlag, 45 pp. 
—, N fl t 
FOR COMPLETE INFORMATION ON THE FOLLOWING = Wor .: Sccecasis, o> oe eee? 
SUBJECTS, CHECK LIST BELOW: 195 A. Maier—,,Grundlagen fiir die Berechnung und Grdssenbestim- 
—_, der Fahrzeug-Wechselgetriebe“‘; Autom. techn. . ; 


494-505. 

196 G. Niemann—, ,Walzenfestigkeit und Griibschenbildung von Zahnrad- 
und Walzlager-Werkstoffen‘‘; ZVDI 87, 521-523; vide also: Ver- 
suchsbericht 43/1 d. Versuchsfeldesf. Masch. elem. d. T. H. 
Braunschweig. 

197 G. Pahlitzsch & H. Helmerdig—,,Das Tem med am Dreh- 
meissel warmetechnisch betrachtet‘‘; ZVDI 8/7, 564-571. 

198 G. Pahlitzsch & H. SS ones iocealbian em an den 
Schneiden i. Werkzeuge. Kritische Betrachtungen zu 
den Messungen‘‘; ZV DI 87, 691-698. 

199 F. Penzig—,,Das Verhalten von Schmierstoffen bei Kalte‘‘; Motor- 
techn. &. 5, 12-19. 

200 K. K. Rumpf—,,Ein Beitrag zur emeeiheins der Viskositat-Tem- 
peratur-Funktion‘‘; Ol u. Kohle 39, 

201 H. Schallbrock & M. Lang—,,Messung a Schnitttemperatur mittels 
temperatur-anzeigender Farbenstriche‘‘; ZVDI 87, 15-19. 

202 H. Schuh—,,Zur Berechnung des laminaren Warmeiiberganges bei 
ree Stoffwerten und bei hohen Geschwindigkeiten‘‘; 

"DI 88, nr 5/6, 77. 

203 M. Frhr, v. Schwarz—,,Neue Untersuchungen iiber Lagermetalle“‘; 
Autom. techn. Z. 46, 189. 

204 K. Sipp—,,Das Beiriebs- und Verschleissverfahren von Grauguss- 
kolbenringen und Zylinderlaufbiichsen verschiedener Gefiigebeschaf- 
fenheit’‘; Autom. techn. Z. 46, 131-132. 

205 C. Stiasni—,,Die Schmierung von zweitaktmotoren beim Betrieb mit 
gasformigen oder festen Kraftstoffen‘‘; Autom. techn. Z. i 
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Purification of Lubricating Oil for Diesel or Gas 
Engines 


Purification of Turbine and Hydro-Electric Gen- 
erator Oils 


Purification of Refined or Crude Diesel Fuels 







Purification of Hydraulic Oils 






Purification of Insulating Oils 
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Purification of Compressor Oils 





Purification of Quenching Oils 





Oil Temperature During the Process of 
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Emulsion Breaker—"Visco 77,” a lubricating 
oil-water emulsion breaker for use on viscous 
circulating system oils as well as heavy EP oils. 







206 J. Ternes—,,Ein neuartiger Zweikammer-Schmierapparat fiir Druck- 
luftmaschinen“‘ ; Gliickauf 79, 475-479. 

207 H. Thoma—,,Eine ny > i Theorie der Lagerwerkstoffe‘‘; 
&. f. techn. Physik, nnr 4, 78-87 

208 G. aaisities ‘Reibungsmessungen an kleinen Lagern im Gebiet der 
Grenzreibung‘‘; Forschung 14, 11-2: 

209 M. Ulrich & H. Glaubitz—,,Dynamische Triebwerksbeanspruchungen 
von Fahrzeugen“; A.T.Z., 97-98. (Automobiltechn. Zeitschr.) 


210 H. A. Wahl—,,Algemeine Verschleissfragen‘‘; Verlag der Deutschen 
Arbeitsfront, Berlin. Heft Al der Schriftenreihe Verschleissfragen 
des Amtes f. Techn. Wiss. d. DAF, Sonderreferat Verschleiss- 
fragen. 

211 H. Wahl—,,Verschleissabwehr‘“‘; Deutsch. Techn. 11, nr c, 92-96. 

212 H. Wittmann—,,Laufruhe, Belastbarkeit und Lebensdauer der Zahn- 

radgetriebe“‘ ; Autom. techn. Z. 46, 124-125. 

213 conceal = oe. Be 1 beim Betrieb mit Kihlmitteln‘‘; Autom. 

techn. Z. 46, 124-125. 
214 —,,Kennzeichnung des Kalteverhaltens von yt eee 
Techn, Mitt. Krupp, Forschungsberichte 6, 52-5 
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217 E. Altenkirch—,,Warmeiibergang und Druckverlust bei turbulenter 
und laminarer Strémung im Spalt‘‘; ZVDI 88, nr 7/8, p. 105. 

218 G. Baum—,,Einsatzméglichkeiten von Schmieremulsionen‘‘; 6/  u. 
Kohle 40, 220. 

219 H. Brochmann—,,Die Polhéhe, eine additive Grdésse‘; Ol u. Kohle 
40, nr 1/2, 28-30. 

220 E. Falz—,,Gleitlagerbelastungsgrenzen‘‘; Ol u. Kohle 40, 96. 

221 W. Fritz & J. Hennenhifer—,,Strémung von Flissigkeiten in 
— bei hoher Reibungsleistung (Erwarmung) “ ; <VDI 88, 
nr 5/6. 


OTICE 


The Society has changed its 
Chicago mailing address, moving 
from the Field Building, 135 S. 
La Salle Street, to its present 
address, the Pittsfield Building, 55 
East Washington Street, Chicago 
2, Illinois. 

All mail not addressed specifi- 
cally to individuals in the Society 
should bear the new address. 


222 E. Heidebroek—,,Tragfahigkeit von Lagerschalen aus Sintereisen‘‘ 
ZVDI 88, 205-207. 

223 “FA. Hirt—, ,Neuerungen auf a, Gebiet der Schmierstoffbewirtschaf- 
tung‘‘ : Ol u. Kohle 40, 33-3 

224 J. Kluge & G. amc eg der - “cae igkeit 
feinstbearbeiteter ebener Flachen‘‘; ZVDI 88, 179-181. 

225 C. F. Krienke—, “Schmierélversuche an einem Vierkugel- ‘aaa 
Ol u. Kohle 40, nr 1/2, 19- 

226 C. F. Krienke—, pa motorische Olalterungspriifung in den U.S.A.‘ 
Motortechn. Z. 6, 116-122 

2 O. Miiller—, Diacleiniiauiteniniite unter Tage‘; Ol u. 
13/14, 221-226. 

228 A. Petrikaln—,,Beitrag zur Extrapolation der Stockpunkttempera- 
turen der Ole‘; Gl u. Kohle, #0, nr 7/8, 132 

229 W. Seemann—,,Die Bestimmung der 3chweissbelastung von Getriebe- 
olen im Vierkugel- Apparat in Abhangigkeit der ‘‘emperatur des 
verwendeten Oles und der Oberflachenbeschaffenheit der Priif- 
korper; Ol u. Kohle 40, nr 1/2, 15-19. 

230 R. Seufert—,,Zahigkeitsmessungen von Schmierélen fiir a 
motoren bei tiefen Temperaturen‘‘; Ol u. Rohle 40, 23-28. 

231 F. Trefny—,,Uber die Viskositat von Peck und Peck-Olgemischen“ 
Ol u. Kohle 40, 249-256. 

232 Th. Veit—,,Schmierstoffwirtschaft im Betriebe“‘ 
100-101. 


233 K. Wolf—,,Die Praxis der Dampfturbinenschmierung unter beson- 
dere Beriicksichtigung von Konstruktion, Austauschwerkstoffen und 
Olpflege‘‘; Ol u. Kohle 40, nr 7/8, 121-125. 


234 Editorials—, ye a geharteter Blei-Lagermetalle‘; ZV D/ 
72-273 
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Nickel Steel Rolling Mill 
Bearings 





Superior performance has been 
obtained from bearings made of steel 
with high nickel content, The 4-row 
taper roller bearings illustrated are 
now featured by Kaydon Engineer- 














ing Corporation, Muskegon, Mich., 
since completing U. S. Navy con- 
tracts for gun mount bearings as 
large as 10’-0” outside diameter. 

These 4-row bearings are used 
principally in steel and non-ferrous 
rolling mills on backing rolls and 
working rolls. Many years experi- 
ence has shown that superior per- 
formance is obtained with bearings 
made of steel with a nickel content 
of 3.75—4.25 and 1.5 chromium. 
Heavy shock loads are more easily 
handled with this type of steel. Car- 
burized with a deep case, this steel 
permits thinner cross sections in 
heavy duty bearings. This results in 
larger and stronger roll necks for a 
given size mill roll. 


Other bearings of the straight 
roller type and 2-row taper type are 
made of high nickel steel] for rolling 
mills, paper mill calendar stacks and 
many other heavy duty installations. 

Kaydon has completed its con- 
version program and now offers a 
complete line of roller and ball bear- 
ings, engineered and precision made 
to give improved _ performance, 
longer machine life and faster pro- 
duction. 





A.S.L.E. 
Second National Meeting 
March 17, 18, 19, 1947 
Hotel William Penn 
Pittsburgh, Pa. 














qe? COLLOIDAL GRAPHITE 


INDUSTRIAL PRODUCTION 


Other Industrial Uses: 
DIE CASTINGS 
MOLD COATINGS 
STEAM CYLINDERS 
WIRE DRAWING 


for—HOT or COLD FORGING, DRAWING AND STAMPING e ASSEM- 
BLY and RUN-IN e HIGH and LOW TEMPERATURES e IMPREG- 
NATION and PARTING e ALL RUBBING and SLIDING SURFACES. 


"Grafo" Colloidal Graphite may be obtained in water, petroleum oil and castor oil, 
in concentrated, semi-concentrated and ready-for-use mediums. 


PARTING COMPOUNDS 
IMPREGNATION 
PLASTICS 
CORROSION RETARDANT 
RESISTANCE ELEMENTS 
STATIC CONTROL 
CONDUCTIVE COATINGS 
EXTREME PRESSURES 


360 WILKES PLACE 
SHARON, PENNSYLVANIA 


Write Us Regarding Your Special Applications 


PRODUCE MORE—FASTER—BETTER 


GRAFO COLLOIDS CORPORATION 
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OILS AND LUBRICANTS PATENT ABSTRACTS 





Method for Removing Impurit‘es From Mineral Oi:s— 
Patent +2,404,405—Claudius H. M. Roberts, assignor 
to Petrolite Corp. A process for removing wa‘er-dispersible 
impurities from a mineral oil of low or neg.igible water 
content, which process includes the steps of: adding 
relatively fresh water to said oil and mixing the added 
water and the oi] in a first mixing step to form an 
oil-continuous dispersion containing the relatively fresh 
water in the form of droplets; later adding more rela- 
tively fresh water to said dispersion and mixing the 
later-added water and said dispersion in a second mixing 
step to disperse the later-added relatively fresh water 
into the oil-continvous dispersion in the form of drop- 
lets in the oil, said mixing steps being controlled in 
such manner that the droplets of the relatively fresh 
water later added are of an average size dfferent from 
the d-ople's of the relatively fresh water added to pro- 
duce an emulsion containing different-sized droplets of 
the water suspended in the oil; subjecting said emulsion 
to the action of an electric field of sufficient intensity 
to coalesce the water to form coalesced masses comprising 
impuri.ies from the oil; and separating the coalesced 
masses from the oil. 






Lubricant Additives and Preparation Thereof—Patent 
#2,404,446—Eugene Lieber and Aloysius F. Cashman, 
assignors to Standard Oil Development Co. Process of 
preparing improved extreme pressure lubricating agents 
which comprises solvent extracting a chlorinated paraffin 
alkali polysulfide reaction product containing about 5 to 
10% of sulphur and about 30 to 40% of chlorine at 
about room temperature with isopropyl alcohol of about 
91% concentration, using about 1000 cc. of the alcohol 
per 1200 grams of material treated, separating the 
raffinate phase from the extract phase, subjecting the 
raffina‘e phase to three successive extractions at room 
temperature with isopropyl alcohol of about 99% con- 
centration, using about the same volume of solvent as 
in the fivst extraction phase, exracting the fourth raffi- 
nate about 125 F with isopropyl alcohol of about 99% 
concentration, and recovering the solvent from each of 
the extract phases and from the final raffinate phase. 


Lubricating Compositicns—Patent +2 404,871—Paul 
R. Van Ess, Forrest J. Watson, and Gary M. Whitney, 
assignors to Shell Development Co. A process for obtain- 
ing a sulfur-containing fraction possessing anti-oxident 
and other valuable properties, which process comprises 
extracting a substantially paraffinic lubricating oil raffi- 
nate with a mercury salt under temperature conditions to 
produce a mercury salt-sulfur compound complex and 
breaking the resulting mercury salt-sulfur compound com- 
plex to regenerate and recover the extracted sulfur com- 
pounds. 

A lubricant comprising a predominant amount of a 
refined mineral oil and characterized by a normal tend- 
ency to corrode metal bearing surfaces, and an added 
corrosion-inhibiting amount of a concentrate of natral- 
occuring sulphur-conta’ning compounds from petrclevm 
oil possessing anti-corrosive and other valuable properties 
prepared by the process which comprises extra ting a 
substantially paraffinic lubricating oil raffinate with a 
mercury salt under temperature conditions to p-oduce a 
mercury salt-sulfur compound complex an breaking the 
resulting complex to regenerate and recover the extracted 
compound. 


Compounded Lubricant—Patent +2,405,607—Dilworth 
. Rogers, assignor to Standard Oil Development Co. 
A lubricant comprising a mineral lubricating oil base 
stock and a small proportion, sufficient to stabilize said 
oil against deterioration, of a reaction product of a 
combination of the elements sulfur and phosphorus wth 
a@ product obtained by reacting a phenol with a sulfur 
chloride derivative of an olefin. 


Compounded Lubricant—Patent +2,405,608—Dilwo-th 
T. Rogers, assignor to Standard Oil Development Co. 
A lubricant comprising a mineral lubricating oil base 
stock and a small proportion, sufficient to stabilize the 
said oil against deterioration, of a metal salt of a re- 
action product of a combination of the elements sulfur 
and phosphorus with a product obtained hy reacting 
phenol with sulfur chloride derivative of an olefin. 


Process and Apparatus for Reclaiming Grease—Patent 
#2,405,705—William Robert Mobley. The method of 
reclaiming grease from heavier liquids which consists n 
filling a closed vessel to form a liquid body composed 
of a mixture of grease and a heavier liquid by passing 
the mixture into the vessel thru an inlet passage ex- 
tending above the level of liquid in the vessel, separa- 
ting entrained air from the liquid and venting said air 
from the upper portion of the vessel, discharging liquid 
from the vessel thru an overflow leading from the lower 
portion of the vessel, whereby the grease carried in the 
liquid is floated to the upper surface of said liquid body, 
forming a second body of like said heavier liquid in a 
closed retained position above the liquid level in said 
vessel and having a common inlet and outlet passage 
communicating with the first mentioned body of liquid at 
a location removed from the flow path of said liquid 
passing from the inlet to said overflow and remote from 
the zone of said air separation, whereby the air is ex- 
cluded from. the second body of liquid and the grease 
floats from the first liquid body into the upper part of 

said second liquid body. 
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The abstracts shown in this is- 
sue are from Official Gazettes —- 
Vol. 588, Nos. 4, 5; Vol. 589, 
Nos. 1, 2, 3,'4; Vol. 590, Nos. 1, 
2, 3, 4; Vol. 591, Nos. 1, 2, 3. 

Printed copies of patents are 
available from the Patent Office 
at 25 cents each. Address the 
Commissioner of Patents, Wash- 
ington, D. C., for copies and for 
general information concerning 
patents. ; 





Method fer removing Weakly Acidic Sulphur Compounds 
from Hydrocarbon Oil—Patent +2,405,872—George W. 
Ayers and Daniel M. Barton, assignors to the Pure Oil 
Co. The method of removing weakly acidic sulphur com- 
pounds from hydrocarbon oil which ccmprises contacting 
said oil with aqueous solution containing at least 5% by 
weight of free alkali metal hydroxide and a_ sufficient 
amount of the soluble reaction produc‘s of an alkali and 
high-boiling tar acids which have been freed by water 
washing of constitutents which react with ferric chloride 
in aqueous solution to impart thereto a greenish-black 
coloration to enhance the abiliiy of said solution to ex- 
tract said sulphur compounds from the hydrocarbon oil. 


Turbine Oil—Patent 72,405,906—Hans Schindler 
and Lawrence M. Henderson, assignors to the Pure Oil 
Co. The method of preparing an oxidation and rust 
inhibitor for mineral turbine oils comprising recovering 
from used aqueous caustie alkali solution resvlting from 
the treatment of low-boiling hydrocarbon distillates con- 
taining sulfur and phenolic compounds with aqueous 
caustic alkali solution, by neutralization with an acidic 
substance the entire poricen of ‘‘acid oil’’ substantially 
free from constituents soluble in aqueous so'ution of 
approximately pH 8, extracting said portion of the ‘‘acid 
oil’’ with a hydrocarbon solvent boiling below the boiling 
range of the extractable portion of the ‘‘acid oil’’ and 
separating the extract from the solvent. 


Cracking and Coking of Hydrocarbon 0:ls—Patent 
#2,406,312—Joseph Mason Barron, assignor to The 
Texas Co. In the combination cracking and coking of 
hydvocarbon oils the process that comprises passing a 
cond neate sock through a heating coil wherein it is 
sub‘ected to a high cracking temperature, delivering the 
heated stream into the lower portion of a vertically dis- 
posed reaction chamber wherein separation of vapors 
from liquid residue takes place, introducing a stream of 
heated residual stock into an upper portion of the re- 
action chamber, subjecting resultant down-flowing liquid 
and upwardly rising vapors to counter-current contact in 
an unobstructed zone within the reaction chamber at 
cracking temperature of upward of 900 F under 200- 
600 pounds pressure, withdrawing the separated vapors 
from an upper portion of the reaction chamber at a 
temperature of the order of 900 F withdrawing the 
liquid residue from the lower portion thereof at a 
temperature of the order of 920 F at a rate adequate 
to prevent the accumulation of liquid residue therein, de- 
livering the withdrawn residue to a coking zone wherein 
the pressure is reduced to a low pressure not exceeding 
about 50 pounds and wherein a temperature approximat- 
ing 850 F is maintained by means of the hot residue 
introduced to thereby effect coking solely by the con- 
tained heat of the residue, subjecting said vapors with- 
drawn from the reaction chamber to fractionation to 
separate lighter products from higher boiling reflux 
condensate, cycling said reflux condensate to the aforesaid 
heating coil, subjecting evolved vapors from the coking 
zone to dephlegmation with a residual chargirg st ck 
to form a resultant mixture of reflux condensate and 
unvaporized residual charging stock, passing said mixture 
of reflux condensate and unvaporized residual charging 
stock through a heating coil wherein it is heated to a 
temperature of the order of 800-900 F and directing 
the heated mixture to the upper portion of the aforesaid 
reaction chamber as the residual stock introduced therein. 


Modification of Fatty Oils—Patent 2+2,406,337— 
Laszlo Auer. A process for treating fatty oils having 
drying properties, to improve their film-forming char- 
acteristics when used as components of surface coat'ng 
materials, which process comprises incorporating in the 
oil up to 30% of a polyhydroxy benzene as the sole 
active treating agent, and heating the mixture at a 
temperature between about 75 C and about 350 C but 
not above the boiling or decomposiion point of the 
oil, whichever is lower, for at least 30 minutes. 


Lubricant Containing Condensation Product—Patent 
#2,406,549—Eugene Lieber, assignor to Standard Oil 
Development Company. A lubricant comprising a major 
proportion of lubricating oi] and a pour-depressing amount 


of a Friedel-Crafts condensation product of an aromatic 
compound and a saturated ester having less than 10 
carbon atoms, said condensation product being soluble in 
mineral oils, and substantially non-volatile at tempera- 
tures up to 600 F under fire and steam distillation. 


Compounded Lubricating 0il—Patent +2,406,564—Dil- 
wo:th T. Rogers and John G. McNab, assignors to Stand- 
ard Oil Development Co. An organic material containing 
a stabilizing quantity of a reaction product of at least 
2 gram atoms sulfur with 1 mol of a compound having 
the structure 

ArXMT 

where Ar is an aromatic nucleus, X is a non-metal of 
group VI of the periodic table, M is a divalent metal of 
group II of the periodic table and selected from the 
class consisting of calicum, barium, strontium, magnesium 
and zinc, and T is a member of the class consisting of 
OH and (OM),,XAr, where M, X and Ar have the mean- 
ings given above and n is a number of the class con- 
sisting of 0, 1, and 2. 

As a composition of matter a sulfur-containing product 
obtained by reacting at least 2 atomic proportions of 
elemental sulfur with one molecular proportion of metal 
phenate in which the metal is a divalent metal of group 
II of the periodic ‘able and selected from the class con- 
sisting of calicum, barium, strontium, magnesium and zinc. 


Preparation of An Improved Lubricant—Patent +2,- 
406,575—David W. Young and Harris D. Hineline, as- 
signors to Standard Oil Development Co. An improved 
lubricant comprising in combination a hydrocarbon ma- 
terial and a solute therein comprising .5% to 20% of 
a cyclicized, phosphorous pentasulfide treated, polymer of 
a polyolefin having 6 to 14 carbon atoms per molecule, 
a molecular weight between 3000 and 100,000 and an 
iodine number after cycliciz'ng between 5 and 50. 


Conversion of Hydrocarbon Oil—Patent +2,406.613— 
Edward C. Lee, deceased, late of Chicago Ill., by James 
T. Cullinan, administrator, and Charles L. Thomas, as- 
signors to Universal Oil Products Co. A conversion pro- 
cess which comprises subjecting a hydrocarbon oil at con- 
version conditions to the action of a composite catalyst 
comprising silica, alumina and zirconia prepared by hy- 
drolytically absorbing alumina and zirconia on a purified 
silica hydrogel and heating the resulting mass to remove 
a major portion of its water content. ; 


Conversion of Hydrocarbon Oil—Patent +2,406,614— 
Edward C. Lee, deceased, late of Chicago, Ill., by James 
T. Cullinan, administrator, and Charles L. Thomas, as- 
signors to Universal 0°] Products Co. A conversion process 
which comprises subjecting a hydrearbon oil at conversion 
conditions to the action of 4 catalyst comprising silica, 
alumina, and zirconia prepared by compositing a purified 
silica gel with decomposable salts of aluminum and Zir- 
conium and heating said composite to decompose said 
sals and form the oxides thereof. 


Cutting Oil—Patent #2,406,671—Hyman Diamond, 
assignor to Shell Development Co. An oleaginous com- 
position capable of forming oil-in-water emulsions, which 
composition contains a foam-reducing amount of an asso- 
ciated compound selected from the group consisting of 


R RX a 
ee — 
vr af RX 


wherein each R is a saturated, non-aromatic organic 
radical and X is selected from the group consisting of 
oxygen, sulfur, selenium and tellurium atoms, the total 
number of carbon atoms in the R’s associated with each 
Si atom being at least 24. 


Purification of Oil-Soluble Sulphonates—Patent #2,- 
406,763—William K _ .Griesinger, assignor to The At- 
lantic Refining Co. The method of purifying oil-soluble 
petroleum sulphonates containing inorganic salts and 
water, which comprises contacting said sulphonates with 
from 2 to 6 volumes of low viscosity hydrocarbon solvent 
which dissolves the sulphonates but not the salts and 
with 0.02 to 0.1 volume of a lower aliphatic alcohol, and 
separating the resulting solution of purified sulphonates 
from the inorganic salts and water. 


Lubricated Traveler Ring—Patent #2,406,901—Frank 
S. Pollock, Jr., assignor to E. I. duPont deNemours and 
Co. A twister ring assembly comprising in combinaton 
a ring rail, a traveler ring mounted on the ring rail, 
means for conducting lubricant to the face of said traveler 
ring, lubricant collecting means disposed immediately 
below said traveler ring and in the path of lubricant 
thrown from said traveler ring, said lubricant collecting 
means comprising an annular felt pad and means for 
conducting lubricant from said collecting means to said 
means for conducting lubricant to the face of said 
traveler. 
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Lubricant and Process of Lubricating Surfaces Therewith 


—Patent 72,406,971—Frank J. Sowa. A lubricant 
comprising a non-lubricating organic liquid and an or- 
ganic silicon compound selected from the class of hydro- 
lysis products of organic silicanes and polymers of said 
hydrolysis products, said organic silicon compound being 
present in an amount sufficient to impart lubricating 
properties to said liquid. 


Lubricant and Process of Lubricating Surfaces Therewith 
—Patent #2,407,037—Frank J. Sowa. The method of 
lubricating relatively moving metallic surfaces which com- 
prises maintaining between the bearing surfaces a lubri- 
cant film comprising a hydrolysis product of an organic 
silicane. 


Mineral Oil Lu‘ricating Compo:iticn—Pat.nt 2,407,087 
—Eugene Lieber and Aloysius F. Cashman, assignors to 
Standard Oil Development Co. A composition comprising 
as a base a hydrocarbon product containing hydrocarbon 
wax and a small amount of an auto-condensation prod- 
uct of an aliphatic ketone having less than 12 carvon 
atoms, said condensation prodcct being substantially non- 
volatile under fire and steam distillation conditions at 
temperatures below 600-F. 


Method of Purifying Oi! Field Waters—Patent 72,- 
407,180—Harold Schiller and Abraham Shapiro, as- 
signors to Socony-Vacuum Oil Co.,-Inc. The method of 
removing clay-suspended petroleum from oil-field water, 
which comprises: passing said water by controlled flow 
through a bed composed of granules of ferrous sulfid 
(FeS) and thereby transferring said petroleum from said 
clay suspension to the granules composing said bed; 
passing substantially oil-free clay particles from said 
suspension out of said bed into suspension in the effluent 
water and retaining the petroleum in said bed. 


Processes for Resolving Oil-In-Water Emulsions—-Patent 
#2,407,895—Louis T. Monson and William W. Ander- 
son and Fred W. Jenkins, assignors to Petrolite Corp, 
Ltd. A process for breaking petroleum emulsions of the 
oil-in-water type, characterized by subjecting the emulsion 
to the action of a su:face-active heat-polymerized amino- 
alcohol of the formula: 


[HOR.(OR)mJ]n 
‘n 
/ 
[RaJn’ 


Wherein OR is an alkylene oxide radical having not over 
4 carbon atoms and selected from the class consisting of 
ethylene oxide radicals, propylene oxide radicals, butylene 
oxide radicals, glycid radicals and methyl] glycide radicals 
consisting of hydrogen atoms and alkyl radicals having 6 
carbon atoms or less; m represents a numeral varying from 
0 to 3; n represents the numeral 2 or 3; and n’ repre- 
sents the numeral 0 or 1, with the proviso that n-+-n’=3; 
said heat polymerized compound being selected from the 
class consisting of the anhydro base, the hydrated base, 
and salts. 


Lubricating Composition—Patent #2,407,954—Merrell 
R. Fenske and George H. Cummings, assignors to Rohm 
and Haas Co. A lubricant comprising a lubricating oil 
and an oil-soluble, polymerized ester of the general 
formula— 


xX 0 
ru 
CH>—C—COR 


wherein X is a member of the class consisting of hydro- 
gen and the methyl group, and R represents a saturated 
hydrocarbon group of at leas’ flive carbon atoms, said 
polymerized ester being present in an amount sufficient to 
improve the lubricating properties of the oil, and a hydro- 
carbon oil-soluble, alcoholic hydroxyl-containing ester of 
a polyhydric aliphatic alcohol and a long chain fatty 
acid in an amount sufficient to reduce substantially the 
emulsifying tendency of the oil containing said polymer- 
ized este: alone. 


Lubricating Oils—Patent #2,408,090—Sidney Musher, 
assignor to Musher Foundation, Inc. A process of improv- 
ing lubricating oils to decrease sludge formation and also 
to decrease their tendency to cause corrosion of metal 
surfaces which comprises treating the entire body of such 
oil with a relatively small amount of phosphatide and a 
mononuclear aromatic sulfur containing compound sufficient 
to decrease sludge formation of the said oil. 


Oil Compositions—Patent 72,408,102—Herschel G. 
smith and Troy L. Cantrell and John G. Peters, as- 
signors to Gulf Oil Corp. An improved mineral oil com- 
position comprising a major amount of a mineral] oil and 
a minor amount of an oil-soluble trivalent metal salt of 
N-alkyl, alkylol ortho phthalamidie acid, said metal salt 
having the following formula: 


R f 
R-N-C=0 0=C-N-R 
| | 
<>+p-0--0-9-C 

fe) fe) 
i} 
0=¢ 9 
-C-N-R 
R’ 





Wherein M is a trivalentmetal, R is am alkyl group 
and R’ is an alkylol group, and the amount of said metal 
salt being sufficient to impart corrosion-inhibiting prop- 
erties to the improved oil composition. 


Mineral Oil Composition—Patent +2,408,103—Her- 
schel G. Smith, Troy L. Cantrell, and John G. Peters, 
assignors to Gulf Oil Corp. An improved mineral oil 
composition comprising a major amount of a mineral oil 
and a minor amount of an oil-soluble divalent metal salt 
of N-alkyl, alkylol ortho phthalamidic acid, said metal 
salt having the following formula: 


R 
H- C—OH H- C—OH 
H-G—-H H-C-H 
N—R N-R 
C=0 c=0 
| o 9 | 
<_>-¢-0-m-0-6-€_> 


Wherein M is a divalent metal, R is an alkyl group 
containing 8 to 22 carbon atoms and R’ is hydrogen or 
an alkyl group, and the amount of said metal salt being 
sufficient to impart corrosion-inhibiting properties to the 
improved oil composition. 


Drill Lubricant—Patent +2.408,385—Edmund L. 
Flood, assignor to Consolidated Vultee Aircraft Corp. A 
drill lubricant composition comprising, on a weight basis, 
from 45 to 52% of a soda base grease, 38 to 43% of 
paraffin wax having a melting point of at least about 
143 F., 8 to 12% of turpentine and 0.25 to 0.5% of 
aluminum stearate. 


“Decolorizing Oils and Agents Therefor—Patent 72,- 
408,454—Frances Michael Sullivan. The method of 
treating a glyceride oil containing its natural color bodies 
to decolorize the same which comprises intimately contact- 
ing said clyceride oil with a preformed hydrous a!kali 
metal soap of saturated and unsaturated fat acids, the 
unsaturated fat acid constituting at least 30% of the 
soap forming acids, and the amount of saturated fat acid 
being sufficient to produce ready separability of the soap 
from the oil, the soap being dispersed through the oil 
in finely divided condition, the soap being separable from 
the oil, and separating the soap carrying the color bodies 
from the treated oil. 


Slushing Composition — Patent 72,408,971 — Gordon 
W. Duncan, assignor to Standard Oil Development Co. 

A slushing oil composition consisting of a petroleum 
fraction to which is added degras, a metal salt of oil- 
soluble sulfonic acids derived from petroleum by treating 
petroleum stocks with concentrated sulfuric acid and 
from 1 to 10% of a compound having the formula 


R—0—alkylene—0O—R’ 


wherein R is selected from the group consisting of hydro- 
gen and alkylol radicals; and R’ is selected from the 
group consisting of hydrogen, alkyl, and aryl radicals. 


Treatment of Wax-Oil Mixtures—Patent +2,408,977— 
Adam H. Gebauer, assignor to Tide Water Associated Oil 
Co. A continous process for deoiling wax which comprises 
continuously supplying a flowable stream of a wax-oil 
slurry under pressure to a filtering surface, propelling the 
slurry along said filtering surface in a confined channel 
while progressively filtering oil therefrom to separate a 
semi-solid wax and while progressively compacting the 
separated wax to form a seal of deoiled wax at the end 
of said channel, and continuously removing deoiled wax 
from said seal at a rate substantially equal to its rate 
of formation. 

In apparatus of the character described, the combination 
of means for forming a wax-oil slurry, an extrusion filter 
including a filtering medium through which the oil is 
extruded and means for continuously propelling the wax 
filtering out on said medium along the length thereof, 
means for continuously introducing the slurry to the inlet 
end of the filter at a pressure such as to cause the wax 
particles to agglomerate and to filter out as a plastic 
wax product and for coninuously and separately discharg- 
ing the wax product and the oil filtrate fom the other 
end o? the filter, and means for progressively compacting 
the plastic wax product as it is propelled through the 
filter to a selected consistency such that the compacted 
wax forms a solid wax seal at the discharge end of the 
filter which prevents channeling of the initially plastic 
wax product. 


Treating Emulsions—Patent 72,409,005—William 0. 
Weber, assignor to Standard Oil Development Co. A 
method for treating salt-bearing crude oil comprising the 
steps of heating the oil, adding water to the heated oil 
and agitating in order to form an intimate admixture of 
the oil and water and to dissolve the salt from the oil 
into the water, contacting a bed comprising water-wel- 
table, finely divided solids with a basie solution having 
a concentration within the range of .0125 to .25 per 
pound mole per 1,000 gallons of water in order to insure 
the thorough water-wetting of the bed, passing the mix- 
ture of oil and water through said treated bed and sub- 
sequently settling the mixture into a water component 
and into an oil component suitable for feeding to a dis- 
tillation unit. 
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Process for Refining Mineral Oils—Patent +2,409,059 
—James V. Montgomery, L. ‘Barrett Goodson, and Robert 
W. Henry, assignors to Phillips Petroleum Co. 

The process of solvent extraction of mineral oils in- 
cluding the steps of mixing the oil with a solvent mix- 
ture comprising a hydrogenated selected fraction of com- 
mercial pyridine, an anti-solvent, and water, the selected 
fraction of commercial pyridine boiling between the ap- 
proximate limits of 240 and 500 F., and the hydro- 
genated material consisting essentially of pipecoHnes and 
the antisolvent being acetone, thereby forming a raffinate 
phase and an extract phase, and separating the raffinate 
phase from the extract phase. 


Process of Separating Tall Oil Into Fractions by Treat- 
ment with Levulinic Acid Ester-—Patent #2,409,137— 
Kermit D. Longley, assignor to Quaker Chemical Products 
Corp. 

The process of separating tall oil into useful fractions 
which comprises mixing tall oil with a liquid ester of 
levulinic acid to form an apparently homogeneous solution. 
allowing the solution to stand at approximately normal 
room temperature until a waxy solid precipitates, sepa- 
rating the precipitate from the supernatant, and cooling 
the supernatant to substantially below room temperature 
whereby a fraction consisting largely of fatty acids pre- 
cipitates. 


Lubricants—Patent #2,409,296—Rush F. McCleary, 
assignor to The Texas Company. 

A lubricant comprising a hydrocarbon oil and a small 
quantity, less than 5% by weight, of an oil-soluble sul- 
furized derivative of partially hydrogenated cardanol. 


Lubricating Oii—Patent +2,409,303—John R. Morrls 
and Rush F. McCleary, assignors to The Texas Company. 

A lubricating composition comprising a mineral Jubri- 
cating oil having incorporated therein 0.1-5.0% by weight 
of an oil-soluble metal derivative of a compound of the 
formula 


sh Pa 
(XH)g (XHg 


In which R and R’ are radicals selected from the group 
consisting of alkyl, aralkyl, cycloalkyl] and naphthenyl, 
the alkyl portion of which contains at least 5 carbon 
atoms, X and X’ are elements from the group. 


Lubricant and Method of Preparing Same — Patent 
#2,409,333—Donald L. Wright and Charles W. Bohmer, 
Jr., assignors to Standard Oil Development Co. 

A chemically resistant Inbricant having approximately 
the following composition in per cent by weight: 


Per cent 


Mineral white oil........ ... 50—85 
Petrolatum (light oil-free).... 10—50 
PORN WO oc nc cet dec aos 0—10 


and an amount of a viscosity-inereasing linear polymer 
of an oxygen-containing aliphatic compound, said amount 
being selected according to the average molecular weight 
of said polymer, indicated by the following table: 


Average mol. Per cent by 
wt. of polymer weight 
tL Ee ane Reon eer eee 10—50 
PE Besa Fon Sica Sane &—20 
NN oot ices oi. 0.d30.0 eats 7—15 
Nasir aed outnns 5—10 
BOQ icc i chasuie: cre naiecians 0.3—2 


Emulsion— Patent #2,409,338—William II. Alton 
and Francis E. Hutchins, assignors to R. T. Vanderbilt 
Co., Ine. 

An oil-in-water emulsion suitable for use in cosmetic 
and pharmaceutical preparations comprising about 19%- 
65% of a viscous petroleum oil, about 34%-98% of 
water and about 0.75%-10% of the solids of an inor- 
ganic jelly produced as the aqueous effluent by centri- 
fuging an aqueous suspension of a swellable clay con- 
taining 5%-10% by weight of solids at 800-1500 g. 


Instrument Lubricant—Patent #2,409,443—John D. 
Morgan and Russell E. Lowe, assignors to Cities Service 
Oil Co. 

A lubricant for instrument bearings or the like com- 
prising tricresyl phosphate and ethylene glycol mono- 
benzyl ether in about equal percentages by weight. 


Clock Lubricant—Patent 4 2,409,444—John D. Mor- 
gan and Russell E. Lowe, assognors to Cities Service 
Oil Co. 

A lubricant consisting essentially of a mixture of from 
40 to 60 per cent of tricresyl phosphate, from 25 to 15 
per cent of dibutyl phthalate, and from 35 to 25 per 
cent of triethylene glycol di-2- ethylbutyrate, all of said 
percentages being by weight. 
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New Skinner Purifier 
Separates Free Water 
From Gasoline 


An important advance in auto- 
motive design resulting from war- 
time research has just been an- 
nounced by Skinner Purifiers, Inc., 
Detroit 11, Mich. This is the Skin- 
ner Gasoline Purifier, a system of 
purification said to be so unusually 
efficient that it became one of the 
most widely used filtration devices 
of the armed forces. Several hun- 
dred thousand Skinner Purifiers were 
used in aircraft, land vehicles, and 
naval units and their use is being 
continued in most of the new com- 
mercial planes as well as many of 
the finer automotive products. 

The Skinner Purifier is made in 
one model to fit almost all applica- 
tions—cars, trucks, buses, tractors, 
stationary engines and fuel oil bur- 
ners. As explained by Mr, Ralph 
Skinner, president of Skinner Puri- 
fiers, Inc., the purifying action is as 
follows: 

The Skinner 


Purifier _ purifies 





gasoline or other fuel by passing it 
between layers of helically wound 
ribbons made from impervious ma- 
terial. Dirt and other impurities are 
stopped at the outer edges of these 
ribbons and fall into the sediment 
chamber. Any accumulations on the 
outer surface of the cylinder of helic- 
ally wound ribbons occurring after 
long use can be quickly cleaned off 
by simply blowing compressed air, 
or even the breath into the cylinder. 

















The Skinner Purifier separates 
free water from gasoline according 
to the manufacturer. This phenom- 
enon can be attributed to the lami- 
nated construction of the “Kwick 
Klean Kartridge” with its almost 
innumerable orifices of a few mi- 
crons in size, and the differences in 
surface tension and specific gravity 
of the two liquids. 
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Tank Solvent 


“Siloo” fuel oil tank solvent is an- 
nounced by Petroleum Solvents 
Corp., 331 Madison Avenue, New 
York 17, N. Y. It is claimed to be 
effective in dissolving sludge accu- 
mulations and preventing rust and 
acid formation. 

For use with medium and large 
Diesel engines, the manufacturer 
recommends an initial application 
of one gallon to every thousand gal- 
lons of fuel, subsequent application 
to be at the rate of one gallon per 
6000 gallons of fuel oil. 


“Siloo” is said to be neither in- 
flammable, corrosive, nor toxic, al- 
though it is completely miscible with 
fuel oil, and its addition does not 
affect the properties of the oil. 





Rustproofing Process 


Calgon, Inc., of Pittsburgh, Pa., 
has just announced a new low-cost 
rustproofing technique for steel and 
galvanized steel, known as the Banox 
process, which not only will protect 
metal during the manufacturing 
stages but permit a tighter bond 
with paints, and give it longer life 
through greatly enhanced corrosion 
resistance, 

The basis of this new chemical 
process is a flexible, glassy metal 
phosphate coating, so plastic that it 
will bend with the steel or permit 
die-stamping without harm to the 
coating. The coating, which has a 
thickness of from 5 to 15 millionths 
of an inch, may be put on by the 
spray, immersion, or brush methods. 
It requires no heat. 

The process promises great im- 
provements in the finishing of auto- 
mobiles, refrigerators, gas and elec- 
tric ranges, deep-freezing units, stok- 
ers, household appliances, and other 
metal articles. Greater finish dur- 
ability and a longer service-life to 
the ultimate customer is assured. 

Many branches of the steel busi- 
ness may find it of interest. The proc- 
ess can be used by the primary steel 
manufacturing plant, by the con- 
verter, and by the final fabricator of 
consumer goods. 





Rotary Pump 


The George D. Roper Corpora- 
tion of Rockford, Illinois, announces 
the Series K. Rotary Pump in three 
sizes up to 3 gpm at 150 psi and 
1740 rpm. These pumps are avail- 
able with built in relief valves and 
either mechanical seals or packing 
glands, and can be arranged for hub, 
flange, or foot mountings by means 
of interchangeable mounting brack- 
ets and adapters. Drive may be di- 
rect connected, chain, belt or gear. 
They can be operated in either di- 
rection. 





These pumps are said to be suit- 
able for a wide variety of applica- 
tions including Diesel fuel oil trans- 
ferring and pressure lubrication, De- 
tails are given in Bulletin No. 10. 
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Texaco Announces Exten- 
sions to Regal Oil Line 


Announcement of three additions 
to the well known Regal Oils 
which are designed for turbines, hy- 
draulic and circulating systems, has 
been made by The Texas Company. 

The new lubricants are classified 
as Regal Oils (R&O) AZ, F, and 
G. Regal Oil (R&O) AZ is said to 
be suitable for use in hydraulic 
equipment in sub-zero temperatures, 
and F and G are developed for use 
in mills where rust and oxidation 
inhibited oils of corresponding vis- 
cosity are needed. 

The Regal Oils (R&O) are rust 
and oxidation inhibited oils which 
prevent clogging of oil lines, scoring 
of journals, and sticking of gover- 
nors in marine and stationary tur- 
bine installations as well as rusting 
and sludging in hydraulic and cir- 
culating systems at both idle and 
operating temperatures, according 
to the manufacturer. 

A new graphite type grease de- 
veloped for use under extremely low 
temperature conditions primarily for 
service in rail lubricators manufac- 
tured by the Maintenance Equip- 
ment Company has also been an- 
nounced by The Texas Company. 
Known as GREASE 904-W, it is 
suitable for winter service in north- 
ern climates and will give excellent 
performance at temperatures as low 
as —50° F. 





Blast Cleaning Device 


The Vacu-Blaster, an entirely new 
blast-cleaning device that promises 
to revolutionize methods of cleaning 
or refinishing metal, concrete, or 
other hard surfaces, is now in pro- 
duction by the Vacu-Blast Co., Inc., 
1054 Broadway, Burlingame, Calif. 

Unique feature of the Vacu-Blas- 
ter is its vacuum return system, 
which permits no abrasives or other 
particles to escape into the open, It 
now becomes possible to blast-clean 
under conditions that once would 
have prohibited the use of this means 
of removing corrosion and other de- 
posits. 





Operated in much the same fash- 
ion as a simple household vacuum 
cleaner, the Vacu-Blaster may be 
used without special precautions or 
preparations according to the manu- 
facturer. There need be no inter- 
ruption of other operations or busi- 
ness in the immediate vicinity. The 
vacuum pick-up system is said to be 
sO positive in action that machinery, 
food products, or other objects need 
not be removed or even covered al- 
though they may be adjacent to an 
operating Vacu-Blaster. 

Many types of abrasives may be 
used, depending upon the nature of 





the work to be done and the finish 
desired. Spent abrasive is reclaimed 
by the Vacu-Blaster and re-used as 
long as it remains effective. 

Operation of a Vacu-Blaster is 
predominantly automatic, The blast 
is controlled by a switch at the gun 
through which the abrasive blast is 
directed and through which grit and 
dust are picked up. The vacuum 
system operates continuously return- 
ing grit and refuse to the reclaiming 
tank, where re-usable grit is re- 
turned to the blasting system while 
dust and refuse are shunted off to 
a dust collector, 
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Oil the air that drives the tool. with a NORGREN 
LUBRICATOR. A “must” for maximum perform- 
ance with minimum maintenance. 

Precision built unit, simple in design: positive 
in operation. Automatically injects measured 
amount of clean oil into the airstream. Creates 
an oil-air fog which coats all surfaces contacted 

with a protective film of oil. Lubricated for fast, 
smooth performance and minimum wear while 
tool operates. Prevents rust and corrosion 


while tool is idle. 


Get the best from your air driven tools 


and cylinders. Install a... 
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lone Wa. 10) -1¢]-14, melon 
220 Santa Fe Drive 
Denver 9, Colorado 
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Shaft Seal 


A new type of oil seal packing, 
now being manufactured by Johns- 
Manville at Manville, N. J., has 
been developed by the Johns-Man- 
ville Research Laboratories for the 
protection of bearings, according to 
H. R. Poulson, manager of the 
packing department. 

Using no metal, the new oil seal 
is said to have a high factor of heel 
rigidity and a soft flexibility. It is 
made with a heel of resin-bonded 
fabric, giving it the rigidity essential 
for a press fit in the cavity and with 
a lip of a tough but soft flexible 
compound. The special lip design 


New Bulletins 


The Sun Oil Company, Phila- 
delphia 3, Pa., has recently issued a 
revised edition of its Technical Bul- 
letin, “Lubrication of Diesel En- 
gines. The 48-page booklet covers 
the history of the Diesel engine, the 
fundamentals of design, the types 
and advantages of the two-stroke 
and the four-stroke engine. 

Fuel injection systems and the 
combustion principle are discussed 
in detail, illustrated by photographs 
and drawings. Lubrication problems 
are also featured. Twenty-six pages 
‘of the booklet are, however, taken 
up with operating principles that 
should prove valuable to Diesel en- 
gine owners. 

Much up-to-the-minute informa- 
tion on modern Diesel lubricants is 
given in the technical bulletin. A 
chart showing lubricating oil recom- 
mendations for several types of 
Diesels is contained in the book, and 
specific problems of individual en- 
gines are discussed. 

Maintenance and operating prob- 
lems of Diesel engines, such as ring 
sticking, bearing failures and oil 
contamination, are covered in the 
final section of the booklet. A two- 
page, easily read trouble shooting 
chart is also included. 

A copy may be obtained from 
Sun Oil Company, 1608 Walnut 
Street, Philadelphia 3, Pa. 
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makes it possible to vary the bearing 
area and control the pressure of the 
lip against the shaft by means of a 
garter spring, thereby reducing shatt 
wear to a minimum. 

Its one-piece precision-made 
body, concentrically molded and 
non-metallic in construction, per- 
mits relatively liberal machining 
tolerances. Its compact shape makes 
possible a light flange section that 
effects compactness of machine de- 
sign. 

In service, these features of the 
Johns-Manville Clipper seal are said 
to provide a positive lubricant-re- 
taining, dirt-excluding seal, auto- 
matic in operation, adaptable to a 
wide range of conditions, and highly 
resistant to most forms of corrosion. 

Clipper Seals are made in sizes 
for shafts from 15/16-inch to 37- 
inch diameter, in both endless and 
split types. Special designs are 
available where unusual tempera- 
ture, pressure or chemical condi- 
tions required. 





Die Lubricant 


Die Slick No. 11 is a new lubri- 
cant for pressure die casting dies 
developed by G. W. Smoth & Sons, 
Inc., 5401 Kemp Road, Dayton 3, 
Ohio, manufacturers of lubricants 
and supplies for the die casting in- 
dustry. 

Its use is said to guarantee a 
clean, spotless zinc casting with a 
satin-smooth surface finish. It is a 
colorless, odorless compound that is 
non-staining, non-corrosive, non- 
carbon-forming and causes no ob- 
jectionable smoke or gases. Just a 
fine mist spray of the lubricant is 
applied to the die. It eliminates 
scoring and sticking and assures easy 
ejection of the casting. It prevents 
formation of zinc oxide on the core 
pins and die cavities. An important 
feature about Die Slick No. 11 is 
that it is said to leave no undesira- 
ble deposit on the casting that might 
prove detrimental to subsequent 
plating of the zinc casting. 

Die Slick No. 11 is packed in 
1-gallon and 5-gallon pails and 55- 
gallon drums. 





New technical booklet on col- 
loidal graphite and its uses—in 
lubrication (high-temperature, low- 
temperature and dry), parting, sur- 
face coating, impregnation, and 
such. Sixteen pages; 3-color; 5 ex- 
tended specification tables regard- 
ing dispersions in water, oil, hydro- 
carbons, alcohol, and special or- 
ganics. Over 25 illustrations of ap- 
plications. Interpretations of the 19 
fundamental properties of colloidal 
graphite. Photomicrographs of the 
material. Complete reference and 
indexing to 12 specialized technical 
bulletins, 6 published reports and 5 
pieces of application literature. 
Copies available through Acheson 
Colloids Corporation, Port Huron, 
Michigan. 

In industry the most frequent ap- 
plications for colloidal graphite dis- 
persions are said to be: dry-film 
lubrication, oil additives for boun- 
dary conditions, running-in new 
equipment, the lubrication of forg- 
ing and extruding dies, and cutting 
fluids. 





L. B. Perkins has been made As- 
sistant Manager, and F. J. Schmitt 
has been made Director of Sales of 
D. A. Stuart Oil Co., Chicago, 
manufacturers of cutting fluids and 
lubricants. Mr. Perkins has been 
Secretary-Treasurer since 1944, and 
Mr. Schmitt has been Sales Man- 


ager since 1942. C. N. Cox, formerly 
of Archer-Daniels-Midland Co., is 
the new Sales Manager. J. E. Mc- 
Coy, formerly Assistant to the Sales 
Manager, becomes Assistant to the 
Director of Sales. 





Articles Scheduled for Pub- 
lication in Future Issues of 
Lubrication Engineering 
Aug, W. F., User Reactions Toward 
Additive Oils. 

Egan, Edward G., A Synthetic Lu- 
bricant for Hydraulic Fluid. 

Bauer, Walter C., Oil Filtration. 

Churchill, L. R., Extreme Pressure 
Lubricants — Their Development 
and Utility in Industrial Lubrica- 
tion. 

Whitehead, D. E., The Spraying of 
Gear Lubricants. 

Ryan, V. A., Incipient Seizure. 

Johnson, W. A., Coolants, Lubricants 
and Their Industrial Application. 


Frohman, O., Bearings. 
Schultz, R., Bearings. 


Meyer, A. E., Lubricating Pressed 
Metal Production Machinery. 


Bondi, A., The Relationship Between 
Flow, Chtracteristics and Chemi- 
cal Structure of Lubricants. 
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Los Angeles Section 


The Los Angeles Section was for- 
mally organized on Friday, August 
16, 1946, at a meeting held in the 
Mechanical Engineering Building of 
the California Institute of Technol- 
ogy in Pasadena. Dr. R. G. Larsen, 
Western Regional Vice President of 
A.S.L.E., opened the meeting and 
appointed a Nominating Committee 
to select officers for the remainder of 
the year 1946. This Committee con- 
sisted of: 

Mr, Phil Adams (General Petro- 

leum) 

Mr. R. L. Engel (Allis Chalmers ) 

Mr. E. F. Hensley (Dow Chem- 

ical) 

Mr. P. Kyropoulos (California 

Institute of Technology) 

Mr. J. G. Nordin (Southern Cali- 

fornia Gas Company) 





Officers of the Los Angeles Section, 

A.S.L.E. Sianding, left to right: R. L. 

Engel, J. G. Nordin, E. F. Hensley, Phil 

Adams. C. W. Ashman. Seated: M. E. 

Wise, D. H. Moreton, Peter Kyropoulos, 
L. G. Kline, R. G. Larsen. 


While the Nominating Committee 
was preparing its recommendations, 
Dr. Larsen addressed the group tell- 
ing of the Society and its objectives. 

The names presented by the Nom- 
inating Committee were approved 
by the group in attendance and the 
following men then took office: 

Chairman: Mr. D. H. Moreton 

(Douglas Aircraft) 
Vice Chairman: Mr. L. G. Kline 
(Dow Chemical) 
Secretary-Treasurer: Mr. P. Ky- 
ropoulos (California Institute of 
Technology) 
Program-Planning: Mr. M. E. 
Wise (General Petroleum) 
Membership: Mr. C, W. Ashman 
(Shell Oil Company) 

Advisory Committee: 

Mr. Phil Adams (General Pe- 
troleum) 

Mr. R. L. Engel (Allis Chal- 
mers ) 

Mr. E. F. Hensley (Dow Chem- 
ical ) 

Mr. A. A. Lieberman (Petro- 
leum Marketing Company) 
Mr. J. G. Nordin (Southern 
California Gas Company) 





Organization Meeting, Los Angeles 
Section, August 16, 1946. 


Following this there was a general 
discussion of the Society in which 
Mr. Phil Adams discussed the his- 
torical background of A.S.L.E. and 
Mr. Spyro Kyropoulos discussed the 
status of lubrication research. It was 
announced that the first technical 
meeting had been planned for Sep- 
tember 3rd. 

At the September 3rd meeting, 
Mr. W. E. Thill and Mr. R. A. 
Watson, both of Federal Mogul, pre- 
sented a paper entitled “Practical 
Aspects of Sleeve Bearing Materials.” 
This paper was originally presented 
at a Seattle meeting of the S.A.E. 


The next meeting was held in the 
Ethyl Building, Los Angeles, on Oc- 
tober 7, 1946. The speaker was in- 
troduced by Mr. Charles A. Fine of 
the Alemite Corporation, who dem- 
onstrated with a few production 
statistics the importance of reducing 
shut-down of equipment for main- 
tenance and repair. He pointed out 
in what respect centralized lubrica- 
tion contributed to the reduction of 
shut-down periods. 


The main topic for the meeting 
wa “Centralized Lubrication” by J. 
W. Frier, of the Alemite Corpora- 
tion. Mr. Frier traced machinery 
lubrication from the simple oil hole 
with gravity and capillary feed to 
the modern, fully automatic high 
pressure lubrication system. He then 
outlined the principal design require- 
ments for a centralized lubrication 
system and showed how these re- 
quirements were met by the different 
components of a modern lubrication 
system. Several demonstration 
models illustrated different basic dis- 
tributing systems built up of similar 
components. This demonstration 
showed different dispensing mech- 
anisms (grease guns) including a 
fully automatic system. Application 
of the various systems to existing and 
new machinery was illustrated by 
slides. 

A discussion ended the meeting in 
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which a number of details were 
further explained. 

The next meeting was held No- 
vember 19th in the Ethyl Building, 
Los Angeles. The topic for discus- 
sion was “Practical Problems of 
Lubrication of Marine Turbines.” 
This was fully discussed by three 
speakers, Frank W. Pollard (Me- 
chanical Engineer), William L. 
Bridge (Steam Service Supervisor) , 
and Donald R. Jenkins (Pacific 
Coast Steam Engineer), all of the 
Westinghouse Company. The topic 
was adequately presented by the 
speakers and followed by an inter- 
esting discussion from those in at- 
tendance. 





Milwaukee Section 


The first meeting of the new 
season was held on September 16th. 
The speaker of the evening was Mr. 
R. W. Kolderman of the Dow Corn- 
ing Corporation who spoke on “‘Sili- 
cone Lubricants.” All of the 100 
who attended the meeting were ex- 
tremely interested in the fine pres- 
entation Mr. Kolderman made of 
this interesting subject. 

Mr. Oscar Frohman, Chairman of 
the Section, announced that arrange- 
ments had been completed wherein 
the Milwaukee Section of A.S.L.E. 
is now affiliated with the Engineer- 
ing Society. of Milwaukee. Future 
meetings of the Section will be held 
at the Engineering Society Head- 
quarters in their beautiful new 
building at 3112 West Highland 
Boulevard. 

At the meeting of October 21st, 
Mr. Frank Ross of the E. F. Hough- 
ton Company was speaker. His sub- 
ject of “Confused Lubrication” was 
extremely interesting and clarified 
many points. 

The November meeting was held 
on the 18th with Mr. F. L. Matthews 
of the Monsanto Chemical Com- 
pany speaking on the topic “Cus- 
tom Building of Crankcase and Gear 
Oils with Additives.” 

The talk was well received and 
elicited very interesting comments 
and discussion. Mr. Mathews is very 
well informed and has had a great 
deal of experience with additives, 
and this subject is of course of great 
interest to lubrication engineers. 

The last part of the meeting was 
taken up by a discussion of the con- 
ducting of training programs for 
lubrication men in industry. 
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Cleveland- Youngstown 
Section 


The first regular business meeting 
of the 1946-47 season was held on 
Tuesday, October 8th, in the Eng- 
lish Room of the Hotel Carter, to 
coincide with Mr. Bergstrom’s pres- 
ence in Cleveland with forty-three in 
attendance. Hereafter the regular 
meetings will be held in the Engi- 
neering Society headquarters on the 
established meeting night — the 
fourth Tuesday in the month. 

Mr. A. G. Bergstrom, Staff Engi- 
neer for the Socony Vacuum Oil 
Company in New York City, an 
authority in his field, presented his 
paper entitled “Hydraulic Oils.” 
This was well received and pro- 
voked considerable open discussion. 

Following Mr. Bergstrom’s talk, 
Mr. Frank Sargent showed slides to 
supplement the discussion. 

The Section will hear Dr, Eugene 
Lieber, Technical Director for the 
Nox-Rust Chemical Corporation, 
speak on the subject “Modern Rust 
Preventive Snares the Fingerprint” 
at the November 26th meeting. Mr. 
G. A. Daubert, President of the 
Nox-Rust Corporation, is also ex- 
pected to be present at the meeting. 


New York Section 


The first meeting of our 1946-47 
Fall-Spring Session was a Dinner 
Meeting and was held in the Mid- 
ston House, New York City at 6:30 
P.M., October 3. Seventy-six mem- 
bers and guests attended this Dinner 
while a total of 125 attended the 
Meeting. The paper of the evening 
was delivered by Mr. Frank L. Brad- 
ley, Plant Engineer, Forstmann 
Woolen Co., Passaic, N. J. His topic 
was “The Lubrication of Textile 
Machinery.” 

His paper was a Lubrication En- 
geneer’s “Cooke’s” Tour through a 
wool mill and highlighted all of the 
processes, machinery, and _ lubrica- 








Pittsburgh Section 

Mr. G. L. Davis reports that the 
Pittsburgh Section held its regular 
September meeting at the Webster 
Hall Hotel on September 20. Dinner 
was served to fifty and_ several 
dropped in later for the business 
meeting. 

Mr. Svenson appointed Messrs. 
White, Sumner, Bright and Lamport 
as a committee to make arrange- 
ments for the national convention to 
be held in Pittsburgh during March, 


tion problems. Machinery, as well 
as present lubrication problems, were 
illustrated by lantern slides. Of par- 
ticular interest were Mr. Bradley’s 
lubrication charts of some of his 
equipment. Following Mr. Bradley’s 
talk, Mr. D. D. Fuller, Chairman, 
introduced Mr. F. Norton, Hyatt 
Bearing Division, General Motors 
Corp.; Mr. F. Jones, Socony-Vacuum 
Co.; Mr. W. O. Wright, Bijur Lu- 
bricating Corp.; Mr. W. B. Myers, 
Manzel Bros. These men commented 
on Mr, Bradley’s paper. 

This was one of the finest meet- 
ings which we have had to date and 
was very well attended by engineers 


1947. Mr. Svenson also appointed 
Messrs. Ennis, Lewis, Weinkauf, and 
Fink to act with him as the indus- 
trial membership committee. 

Dr. Mahncke then introduced Mr. 
C. C. Davenport of the Westinghouse 
Electric Corporation who gave a 
very informative talk on the ‘“‘Prob- 
lems Encountered in the Lubrica- 
tion of Gas Turbines.” After an in- 
formal question and answer period 
the meeting adjourned. 








A.S.L.E. Section Officers 








BUFFALO: 


Chair. Mr. W. G. Peuchen, Hershey 
Corp., Buffalo, New York. 

Co. Chair., Mr. J. M. Courtright, Shell 
Oil Co. of Canada, Toronto, Ontario. 

Cecy.-Treas., Mr. J. E. Farry, Alemite 
Co., Buffalo, New York. 


MILWAUKEE: 





CHICAGO: 


cago, Illinois. 


Chair., Mr. W. F. Leonard, 4541 Sheri- 
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V. Chair., Mr. D. N. Evans, Inland Steel 
Co., East Chicago, Indiana. 

Secy.-Treas., Mr. S. A. Hastings, Crane 
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Chair., Mr. Oscar Frohman, Ampco Metal, 
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V. Chair., Mr. G. Radosevitch, Harnisch- 
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Secy., Mr. R. Ley, Shell Oil Co., 3240 S. 
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Treas., Mr. C. Beck, Globe Steel Tubes, 
2958 N. 21st St., Milwaukee, Wisc. 





NEW YORK: 





CLEVELAND- 
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Treas., Mr. J. 
Ohio. 


Chair., Mr. R. J. Hagan, Republic Steel 
Corp., Youngstown, Ohio. 

V. Chair., Mr. L. H. Stranahan, White 
Motor Co., Cleveland, Ohio. 

Secy., Mr. L. W. Fitch, Dingle-Clark Co., 
Cleveland, Ohio. 

L. Finkelmann, Warren 

Refining and Chemical Co., Cleveland, 


Chair., Mr. D. D. Fuller, Dept. of Mech. 
Eng., Columbia Univ., New York 27, 
N. Y 


V. Chair., Mr. Henry Lee Norris, 600 
W. 116th St., New York 27, N. Y. 
Secy.-Treas., Mr. A. J. Zino, 27 Shore- 

view Rd., Manhasset, N. Y. 








DETROIT: 


mission Div., 


V. Chair., Mr. P. 


Michigan. 


Chair., Br. B. B. Phelps, Detroit Trans- 
i GMC, 2156 Cadillac 
Blvd., Detroit 14, Michigan. 

W. Uhl, Detroit Diesel 
Div., GMC, 13400 W. Outer Drive, 
Detroit, Michigan. 

Secy.-Treas., Mr. R. W. Kenyon, L. R. 
Kerns Co., 6432 Cass Ave., Detroit, 


PHILADELPHIA: 


Chair., Dr. Edgar S. Ross, Sun Oil Co., 
1608 Walnut St., Philadelphia 3, Pa. 

V. Chair., Mr. William P. Kuebler, 
Westinghouse Electric Corp., Phila- 
delphia, Pa. 

Secy.-Treas., Mr. J. H. Richards, Apex 
Alkali Prod. Co., Main & Rector Sts., 
Philadelphia 27, Pa. 





PITTSBURGH: 





LOS ANGELES: 


Institute 
California. 


Chair., Mr. D. H. Moreton, Douglas Air- 
craft Corp., 3000 Ocean Park Blvd., 
Santa Monica, California. 

V. Chair., L. G. Kline, Dow Chemical 
Co., Los Angeles, California. 

Secy.-Treas., P. Kyropoulos, California 

of Technology, 


Pasadena, 





Chair., Mr. E. B. Svenson, Sr., Alumi- 


num Co. of America, New Kensington, 


Pa. 

V. Chair., Mr. Mark A. Stillwagon, Car- 
negie-Illinois Steel Corp., Homestead, 
Pa. 

Secy.-Treas., Mr. George H. Davis, Shell 
Oil Co., 1102 Grant Bldg., Pittsburgh, 
Pa. 
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Buffalo Section 


The first regular meeting of the 
Buffalo Section of A.S.L.E. was held 
in the Ball Room of the General 
Brock Hotel, Niagara Falls, Canada, 
on October 17, 1946. 

Dinner was served to 
seven members and guests. 

Guest speakers for the evening 
were : 

Dr. William Parché, Lubrication 
and Bearing Engineer, Carbo- 
rundum Co., Niagara Falls, New 
York. 

Mr. Walter D. Hodson, The Hod- 
son Corp., Chicago, Illinois. 

Dr. O. W. Ellis, Director of Re- 
search, Ontario Research Foun- 
dation, Toronto, Ontario. 

Acting chairman, Walter Peuchen, 
made an introductory speech briefly 
outlining the future possibilities of 
the A. S. L. E. as a nationally known 
organization. 

The first speaker was Mr. Hodson. 
The topic of Mr. Hodson’s speech 
was “What is the A.S.L.E.” He 
traced the history and growth of the 
organization and answered questions 
to “What is the A.S.L.E.,” in the 
following eight facts: 


seventy- 


1. “It is a society in which there is a 
place for any member, from the 
highest in position to everyone 
who has anything to do with the 
operation of the plant of an In- 
dustrial Organization. Every type 
of manufacturer or operating 
organization can be included, as 
well as railroads, steamship com- 
panies, airplane manufacturers— 
every type of public transporta- 
tion.” 

2. “As provided by our by-laws, there 
is a place for the trainee, the 
Junior Lubrication Engineer, 
Lubrication Engineers, and com- 
panies themselves through our 
Industrial Membership Group.” 

3. “It represents an earnest group 
of men of the highest type of 
industry.” 

4. “In general, it is an exemplifica- 
tion of unselfishness. In what 
other similar undertaking have 
there been so many busy men of 
our largest and most important 
manufacturing companies who 
have spent so much time in 
building a society up from such 
a small beginning in such a short 
time, with its sections already 
extending—even though thinly— 
from the Atlantic to the Pacific 
Coasts, and even into foreign 
countries. The only Technical 
Society developing its efforts ex- 
clusively to lubricants and lubri- 
cation.” 

5.“A partnership between and of 


industrial men and the A.S.L.E.” 

6. “A combination of industrial oper- 
ating personnel who, when co- 
ordinated into a harmonious co- 
operating group of any plant, 
will be the greatest influence for 
its successful operation — in all 
ways as a group—of the highest 
standards in plant operation as 
established by their education 
and training in chemistry, metal- 
lurgy, mechanical engineering 
and lubrication engineers.” 


7.“‘A unique technical development 
originating in industry within in- 
dustry in response to industry’s 
needs.”’. 


8.“An interdependent cooperating 
group of management and its 
engineering staff of lubrication 
men, chief engineers, mechanical 
engineers, master mechanics and 
maintenance superintendents, 
each independent in their tech- 
nical societies or associations, to 
enhance their knowledge and 
skill for the mutual good of all, 
bound together with bonds of 
good will and common interest 
in their employer’s company— 
management and engineers.” 

Dr. William Parché, Lubrication 
and Bearing Engineer, Carborundum 
Company, Niagara Falls, New York, 
gave a most interesting talk on the 
“Protection of Bearings in an Abra- 
sive Atmosphere.” In his speech he 
pointed out the need for analyzing 
the problem — ‘Where would the 
abrasion come from, and should we 
make an attempt to seal it from the 
bearing or to push enough lubricant 
through the bearing to carry away 
the abrasive material?” 

Each case is a special problem and 
has to be treated as such. Dr. 
Parché gave several interesting case 
histories where, by proper protection 
of bearings the life of the equipment 
was extended many times. 

Dr. O. W. Ellis, Director of Re- 
search, Ontario Research Founda- 
tion, Toronto, Ontario, Canada, 
gave most complete information on 
“How to Analyze Bearings and 
Classify Failures.” He gave an ex- 
cellent view of new bearing ma- 
terials, the techniques used in fabri- 
cating these materials into bearings, 
and pointers on the proper design 
of bearings for maximum life with a 
minimum of maintenance. 

The next speaker was Mr. George 
Miller who made a short talk on the 
A.S.L.E, and its relationship with 
industry. 

It was moved and seconded and 
the Secretary was instructed to cast 
a unanimous ballot for the election 
of the following officers: 
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Walter Peuchen, Houde Engineer- 
ing Company, Buffalo, New 
York—Chairman. 

Mr. James Courtright, Shell Oil 
Co. of Canada, Toronto, On- 
tario—Co-Chairman. 

Mr. James Farry, Alemite Co., 
Buffalo, New York—Secretary- 
Treasurer. 

Dr. William Parché, Carborun- 
dum Co., Niagara Falls, New 
York, Chairman of Program 
Committee. 

The next meeting will be held 
November 21, 1946, in Buffalo, New 
York at 6:30 p.m., at the Markeen 
Hotel. 





Detroit Section 
The Detroit Section held its first 


formal meeting Thursday, Novem- 
ber 7th. This was in the form of an 
organization meeting and was at- 
tended by Dr. E. M. Kipp, President 
of the Society, who spoke about the 
Society and assisted the local group 
in their organization planning. 

Mr. Jack Patt is in the throes of 
preparing the local By-Laws of the 
Section, and the Section itself is 
now under the able leadership of 
Mr. B. B. Phelps, Chairman, Mr. 
P. W. Uhl, Vice Chairman and Mr. 
R. W. Kenyon, Secretary-Treasurer. 

The National Society welcomes its 
newest Section and looks forward to 
a very successful Section in the De- 
troit area. 





Chicago Section 


The Chicago Section opened its 
Fall season with a dinner meeting 
held September 27th in the Armed 
Forces Officers’ Club. Following the 
dinner two interesting papers were 
presented, the first by Dr. Eugene 
Lieber of the Nox Rust Chemical 
Corporation on “The Lubrication 
Engineer’s Guide to Modern Rust 
Preventives.” The second paper was 
a discussion of “Silicones — New 
Engineering Materials” by Roger W. 
Kolderman of the Dow Corning 
Corporation. Both of these papers 
were extremely well received and 
followed by an active discussion 
which continued long after the 
formal part of the meeting had 
closed. 

The second meeting of the year 
was held November 22nd at the 
Armed Forces Officers’ Club. At 
this meeting Charles Bailey of the 
Inland Steel Company gave an in- 
teresting discussion on “The Organ- 
ization of a Lubrication Depart- 
ment” and Charles K. Goldberg 
of the Chicago Mechanical Engi- 
neering Company spoke on the “Use 
of Lubricating Oils as Hydraulic 
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Media.” The papers were very in- 
teresting and elicited an active dis- 
cussion. 


It was announced that the next 
program would cover the topic of 
“The Storage, Handling and Dis- 
pensing of Lubricants” with several 
speakers. 


Mr. W. F. Leonard announced 
that the Industrial Membership 
Campaign of the Society, under the 
able leadership of Mr. W. D. Hod- 
son, was now under way and invited 
the assistance of all the members of 
the Society. It is important, in the 
interest of Society progress, that 
Industrial or Company members join 
hand in hand with individual mem- 
bers in furthering the status of lubri- 
cation. 


News has come to the Chicago 
Section that one of its members, 
Clarence Weidling of the Socony 
Vacuum Oil Company, because of 
ill health has decided to take a three 
months’ leave of absence. All of the 
Section give him their best wishes 
and look.forward to welcoming him 
back when he returns from his leave. 











ASLE 









































REVIEWS OF CURRENT BOOKS 


SCIENTIFIC INSTRUMENTS 


By H. J. Cooper Essex 


Technical College) 


(South-West 


Chemical Publishing Company, Inc., 
Brooklyn, New York—1946. 305 
pages, Price $6.00. 


The aim of the book, as stated in 
the preface, is to “describe (instru- 
ments) in a way that may be under- 
stood by the non-specialist so that 
the worker in one field may get a 
useful idea of the instruments used 
in another. The book does not set 
out to tell the specialist about his 
own equipment but about the other 


man’s.” 


The aim is probably well enough 
realized within the limits imposed 
by the size of the work and the selec- 
tion of the devices described. The 
descriptions are non-technical and 


are illustrated either with simple 
and clear line drawings or with re- 
productions of photographs. 
Approximately one third of the 
book is devoted to descriptions of 
lenses, cameras, microscopes, includ- 
ing the electron microscope, spectro- 
scopes, photometers, polarimeters, 
etc. Other chapters treat devices for 
measurement of fluid densities, fluid 
quantities, fluid viscosity, pressure, 
time, weight, temperature, and elec- 
tric current and power. A section of 
about forty pages covers naviga- 
tional and surveying instruments. 


It is difficult for this reviewer to 
understand the basis for the editor’s 
selection of topics to be discussed. 
Why, for instance, should X-Ray 
and mass spectographs be included, 
p-H meters and thermal conductiv- 
ity analysis cells be omitted, and 
space devoted to vernier calipers and 
calculating machines? 

Even though there seem to be 
some important omissions, the book 
would nevertheless be a desirable ad- 
dition to a library especially for the 
section on optical instruments. 

I, T. WETZzEL, 
Northwestern University. 














and G. L. Sumner. 


night meetings. 





Plans for A.S.L.E. Convention in March 


The Second Annual A.S.L.E. Convention will be held March 17, 18 
and 19, 1947, with headquarters at the William Penn Hotel in Pittsburgh. 


The Program, Planning and Publications Committee, headed by Mr. 
N. C. Penfold, is assembling an outstanding list of speakers and papers. 
An active local committee is preparing to show those attending the Con- 
vention real Pittsburgh hospitality and entertainment. On the local com- 


mittee are G. H. Davis, E. M. Kipp, M. A. Stillwagon, H. E. Mahncke 


Technical sessions are tentatively planned for Monday and Tuesday 
afternoons and Tuesday and Wednesday mornings, with a Smoker being 
arranged for Monday night and the Banquet Tuesday evening. Enter- 
tainment and a speaker of national importance will hold sway at the 


An inspection trip is also being planned for one of the afternoons. 


Early in 1947 the preliminary program and registration cards for 
space at the hotel will be mailed. It is suggested that these be returned 
promptly as space at the hotel is at a premium although the Society has 
been guaranteed a reasonably large block of rooms for the Convention. 


As in the past, no registration fee will be charged members for the 
Convention. However, non-members will pay a registration fee of $2.00. 
In the case of those who are eligible for membership in the Society, this 
registration fee can be credited on their first year’s dues if application for 
membership is made within 30 days subsequent to the Convention. 


An attendance for in excess of the 300 present at the Chicago meet- 
ing last year is being anticipated by the Committee. 
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A national sales conference of 
managers and field representatives 
of E. F. Houghton & Co, was held 
in Philadelphia October 7-9. More 
than 100 members of the sales or- 
ganization traveled a total of nearly 
100,000 miles from every section of 
the country to attend this confer- 
ence, the first national meeting since 
before the war. 


New products for peace-time in- 
dustrial production were annown.2d 
and graphically explained, These in- 
cluded new series of industrial rust 
preventives, metal cleaners, found:y 
core binders, wetting agents, deter- 
gents, textile finishes, synthetic pack- 
ings, cutting oils, and heavy-duty 
lubricants. 


Product sessions were held on 
October 7th and 8th, followed by a 
dinner tendered the visiting sales 
force bv the company’s Board of Di- 
rectors, headed by Major A. E, Car- 
penter. Visitation of the company’s 
Philadelphia plants was held on 
October 9th, 


The committee handling the de- 
tails of the meeting included G. W. 
Pressell, Executive Vice-President; 
D. J. Richards, Vice President— 
Sales; H. E. Sanson, Eastern Gen- 
eral Sales Manager, and D. C. Miner, 
Advertising Manager. 
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Chicago 14, Illinois 


ALLISON, J. E. 
E. F. Houghton Co. 
E. F. Houghton Co. 
606 W. Wisconsin Avenue 
Milwaukee 3, Wisconsin 
ALLISON, T. W. 
Harold H. Jones & Co., Ltd. 
Harold H. Jones & Co., Ltd. 
Johannesburg, So. Africa 
ANDREW, GEORGE W. 
Cleveland Diesel Div.—G.M.C. 
P. O. Box No. 
Brighton 35, Massachusetts 
ARCHER, WALTER B. 
Continental Lubricants Co. 
465 Kimberly Road 
Birmingham, Michigan 
ARMSHAW, JAMES WILLIAM 
Sta-Vis Oil Co 
Sta-Vis' Oil, Co. 
* 500 Minnesota Bldg. 
St. Paul, Minn. 
ASHBY, WILLIAM L. 
Mohawk Refining Co. 
Mohawk Refining Co. 
472 ——r Ave. 
New: os 
ASHMAN, “CARLETON Ww. 
Shell Oil Co., Inc. 
Shell Oil Co., Inc. 
= Protas 6th St. 

Angeles 14, Calif. 
ASHWORTH. D. IRVING 
DeLavel Separator Co. 
DeLavel Separator Co. 
Foot of Pine St 
Poughkeepsie, N. Y. 

a ws 


a? 
K. W. Atwater Engineering Co. 
K. W. Atwater Engineering Co. 
1103 Investment Building 
Pittsburgh 22, Pennsylvania 


*Company affiliations are given in italics—ad- 
dresses indicated are preferred mailing addresses. 


AVEY, J. R. 
Avey Products Company 
Avey Products Company 
P.O. Box 1914 
Tulsa, Oklahoma 


BACHMANN, BERNARD 
Ekco Products Co. 
Ekco Products Co. 
1949 N. Cicero Ave. 
Chicago 39, Illinois 
BAEYERTZ, F. P. 
General Petroleum Corp. 
101 E. Hermosa Drive 
San Gabriel, California 
BALL, GERALD J. 
Ohio Oil Co. 
Ohio Oil Co. 
Robinson, Illinois 
BANNATYNE, R. J. 
Atlantic Refining Co. 
Atlantic Refining Co. 


1100 Chamber of Commerce Building 


Pittsburgh, Pennsylvania 
BARCLAY, JOHN R. 

The Tronsides Co. 

410 Norwood Avenue 

Youngstown 4, Ohio 
BARDSLEY, JOSEPH F. 

Standard Oil Co. ar Nici. 

Standard Oil Co. of N. J. 

500 Broad St. 

Elizabeth, N. J. 
BARKER, MAYNARD P. 


General Petroleum Corp. of Cal. 
General Petroleum Corp. of Cal. 


2725 East 37th Street 
Los Angeles, California 
BARLEY, SAMUEL B. 
Standard Oil Co. (Pa.) 
Standard Oil Co. (Pa.) 
35th St. and A.V.R.R. 
Pittsburgh 1, Pennsylvania 
BARNES, T. C. 
Socony Vacuum Oil Co., Inc. 
2086 Alton Road 
East Cleveland 12, Ohio 
BARROW, RICHARD S. 
Sheil Oil Co., Inc. 
Shell Oil Co., Inc. 
1008 W. 6th St. 
Los Angeles 14, Calif. 
BAUER, WALTER C. 
Briggs Clarifier Co. 
119 W. Woodbine Street 
Chevy Chase, Maryland 
BAUZENBERGER, WILLIAM B. 
Apex Alkali Prod. Co. 
Apex Alkali Prod. Co. 
Main and Rector Sts. 
Philadelphia 27, Pennsylvania 
BAYSTER, N. G. 
American Oil Co. 
1008 Western Avenue 
Pittsburgh 12, Pennsylvania 
BEALL, ALMON L. 
Wright Aeronautical Corp. 
P. O. Box 342 
Packanack Lake, New Jersey 
BEAN, LOUIS K. 
he Texas Co. 
The Texas Co. 
1204 McCormick Building 
Chicago 4, Illinois 
BEAVER, —, ri 
Gray Co., Inc 
4308 Morningside Road 
Minneapolis, Minnesota 
BECHTEL, DAVID S. 
Sun Oil Co. 
15 Black Friar Road 
Rosemont, Pennsylvania 
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of Lubrication Engineers: 


(As of November 15, 1946) 


BECK, CLARENCE J. 
Globe Steel Tubes Co. 
2958 North 21st Street 
Milwaukee, Wisconsin 
BEERS, A. DODSON, JR. 
Carnegie-Illinois Steel Corp. 
644 Grant Street 
Gary, Indiana 
BELL, WILLIAM W. 
Celanese Chemical Corp. 
201 Serpentine Road 
Tenafly, New Jersey 
BENJAMIN, I. N. 
Socony Vacuum Oil Co. 
— Minnesota Avenue 
Duluth, Minnesota 
BERG, WILLIA M C., JR 
Gul lf Oil Corp. 
109 Ordale Sediverd 
Mt. Lebanon 16, 
Pennsylvania 
BERGMAN, H. E. 
Bowser, Inc. 
Bowser, Inc. 
110 N. Franklin Street 
Chicago, Illinois 
BETTS, FREDERICK H. 
Colonial Beacon Oil Co. 
R. D. No. 2 


Castleton- seiateen, New York 


BIERLEIN, CAR 
leveland Diesel Engine Div. 
General Motors Corp. 
Cleveland Diesel Engine Div. 
General Motors Corp. 
2160 W. 106th — 
Cleveland 11, 
BINNS, H. M. STANLEY 
Cincinnati Milling Machine Co. 
5857 Red Bank Roa 
Cincinnati 27, Ohio 
BISCHOFF, J. WiLEY 
The Texas Co. 
The Texas Co. 
332 S. Michigan Ave. 
Chicago 4, Tllinois 


‘BL ACK, ALEXANDER R. 


hell Oil Co., Inc. 

Shell Oil Co., Inc. 

50 West 50th St. 

New York 20, N. Y. 
BLACK, PAUL H. 

Cornell University 

Assoc. Prof. of Mach. Design 

Cornell University 

Ithaca, New York 
BLAISDELL, CHARLES C. 

Penola, Inc. 

20141 Gardendale Street 

Detroit 21, Michigan 
BLURTON, M. R. 

Alemite Co. of So. Calif. 

Alemite Co. of So. Calif. 

333 West Washington Street 

Los Angeles, California 
BOBBISH, GEORGE 

Warren Refining & Chemical Co. 

7704 E. Jefferson Ave. 

Detroit 14, Michigan 
BODA, VERN C. 

Franklin Oil & Gas Co. 

425 Kenilworth Avenue 

Dayton 5, Ohio 
BODMAN, SAM W., JR. 

Swan Finch Oil Co. 

Swan Finch Oil Co. 

201 N. Wells Street 

Chicago 6, Illinois 
BOIE, ALVIN E. 

Allis Chalmers Mfg. Co. 

6921 W. Rogers Street 

West Allis 14, Wisconsin 
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BOLLINGER, PARK G. 
Federated Metals Div. 
lola Street 
Glenshaw, 4 ee 

BOORD, HARR 
American OM Am 
American Oil Co. 

a Grant Building 
Pittsburgh, Pennsylvania 

BOSWELL, THOMAS L 
Elgin National Watch Co. 
Elgin National Watch Co. 
107 National Street 

a. Illinois 

BOURNE, JOHN P. 

Standard Oil Co. (California) 
a Fillmore Street 
an Francisco 23, California 

BOWDEN, WILLIAM 
Firestone Tire ? Rubber Co. 
1945 llth Street 
Cuyahoga Falls, Ohio 

BOWEN, ALFRED F. 

Socony Vacuum Oil Co. 
1193 Virginia Avenue 
Lakewood, Ohio 

BOWERS, E. 

General Petroleum Corp. 
General Petroleum Corp. 
2721 E. 37th Street 

Los Angeles, California 

BOWERS, GEORGE F. 
Standard Oil Co. (Ind.) 
Standard Oil Co. (Ind.) 
910 S. Michigan Avenue 
Chicago 80, Illinois 

BOWMAN, VIRGIL E. 

Socony Vacuum Oil Co. 
yd b 6th Avenue 
range. Illinois 

BOWMAN, WILIAM K. 

Union Oil Co. of Calif. 
3450 Ben Lomond Place 
Los Angeles 27, Calif. 


BOYD, JOHN 
Westinghouse Electric Corp. 
Westinghouse Electric Corp. 
Research Lab.—Ardmore Boulevard 
East Pittsburgh, Pennsylvania 


BRACE, R. LYLE 
race Engineering Company 
Brace Engineering Company 
915 a St. 
Dayton 4, Ohio 
BRAND, EDGAR E. 
L. Sonneborn Sons, Inc. 
L. Sonneborn Sons, Inc. 
400 West Madison Street 
Chicago 28, ye 
BRANDT, JOSEPH 
Western Brass Mills-Olin, Inc. 
Round Hill Road 
Hamden 14, Connecticut 
BRENHOLTZ, GEORGE W. 
Y. and N. J. Lubricant Co. 
N. Y. and N. J. Lubricant Co. 
2328 Lamberton Road 
Cleveland Heights 18, Ohio 
BRENNAN, THOMAS L. 
Oil Corp. 
4 Crescent Place 
Cranford, N. J. 
BREWER, ALLEN F. 
The Texas Co. 
The Texas Co. 
135 E. 42nd Street 
New York, New York 
BREZA, GEORGE 
Mackintosh-Hemphill Co. 
Mackintosh-Hemphill Co. 
901 Bingham Street 
Pittsburgh 3, Pennsylvania 
BRIGHT, JOHN G. 
Socony Vacuum Oil Co., Inc. 
1209 South Negley Avenue 
Pittsburgh 17, Pennsylvania 
BRIZZOLARA, RALPH D. 
American Steel Foundries 
American Steel Foundries 
410 North Michigan Avenue 
Chicago 11, Illinois 
BROOKS, W. M. 
Allis Chalmers Supercharger 
3077 S. 54th Street 
Milwaukee 14, Wisconsin 
BROSSEAU, LOUIS C. 
Hodson Corporation 
Hodson Corporation 
5311 W. 66th Street 
Chicago, Illinois 
BROWN, ELTON S. 
Standard Oil Co. (N. J.) 


P. O. Box 32 
Fairmont, W. Va. 
BRYANT, M. 


WwW. 
Shell Oil Company, Inc. 
Shell Oil Company, Inc. 
1133 S. Marengo Avenue 
Pasadena, California 
BRYANT, WILLIAM C. 
Swan Finch Oil Corp. 
5172 W. 63rd _ Place 
Chicago 38, II. 
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BUDERUS, W. H. 
Sinclair Refining Co. 
rowed +". Road 


Toledo Ohio 
BULLARD, ROBINSON D. 

ull: lard Co. 

P. O. Box 564 

Southport, Connecticut 
BURT, LOUIS B. 

Lincoln Engineering Co. 

8022 Drexel Avenue 

ag 19, Illinois 
CAIRNS, 

oe To as Co. 

Macco Products Co. 

525 West 76th Street 

Chicago 20, Illinois 
CALLAGHAN, ANDY 

American Oil and Grease Co. 

American Oil and Grease Co. 

201 N. Wells Street 

Chicago 6, Illinois 
CALLAHAN, JOHN X. J. 

299 E. South St. 

Wilkes Barre, Pa. 
CALVERLEY, H. R. 

Shell Oil Co., Inc. 

Shell Oil Co., Inc. 

2201 W. 3rd Street 

Cleveland, Ohio 
CAMPBELL, MILTON H. 

Standard Oil Co. (Ohio) 

Standard Oil Co. (Ohio) 

2127 Cornell Road 

Cleveland 6, Ohio 
CAMPBELL, W. E. 

Bell Telephone Laboratories 

Bell Telephone Laboratories 

Murray Hill, N. J. 
CARLIN, AUSTIN E. 

Lake Shore Oil Co. 

Lake Shore Oil Co. 

5331 West 65th Street 

Chicago, Illinois 
CARLIN, WILLIAM 

. . 

R. F No. 2 

Box 320 

Jeannette, Pennsylvania 
CARR, EDWIN B. 

Socony-Vacuum Oil Co. 

7653 East End Ave. 

Chicago 49, Illinois 
CARR, ROBERT W. 

Alemite Company 

11008 Nottingham Road 

Detroit 24, Michigan 
CARSON, RALPH W. 

lemite Company 

No. 9 Beverly Drive 

mR. D. Ne. i 

Wescoesville, Pennsylvania 
CARTER, LINDSAY P. 

Production Supply Company 

Production Supply Company 

1927 Granville Street 

Vancouver, British Columbia 
CASSIDY, R. G. 

Filmite Oil Corp. 

Filmite Oil Corp. 

Station K 

Milwaukee 10, Wisconsin 
CHADBURN, ALFRED 

1008 Times Star Bldg. 

Cincinnati 2, Ohio 
CHALMER, STANLEY OSRIC 


Commonwealth Oil Refineries, Ltd. 
Commonwealth Oil Refineries, Ltd. 


90 William Street 

Melbourne, Cl, Australia 
CHAPIN, NOEL 

Cites Service Oil Co. 

Cites Service Oil Co. 

927 1st National Bank Bldg. 

Springfield, Ohio 
CHAPPELL, PAUL F. 

American Oil Co. 

8 Mayflower Court 

Pikesville 8, Maryland 
CHAPPELLE, C. V. 

Sinclair Refining Company 

Box 64 

Saukville, cae 
CHRISMAN, KOBERT 

American Oil Ee 

American Oil Company 

Grant Building 

Pittsburgh, Pennsylvania 
CHRISTIAN, C. W. 

General Petroleum Corp. 

General Petroleum Corp. 

108 West 2nd Street 

Los Angeles 12, California 
CLARK, WILLIAM F. 

Weinman Pump & Supply Co. 

Weinman Pump & Supply Co. 

207-209 Blvd. Allies 

Pittsburgh 22, Pennsylvania 
CLINGEN, JOHN, JR. 

Alemite Co. of Wis., Inc. 

Alemite Co. of Wis., Inc. 

1010 Van Buren Street 

Milwaul Wi 








CLOWER, JAMES I. 
University of Delaware 
University of Delaware 
Evans Hall 
Newark, Delaware 

COKINDA, ROBERT MILTON 
Shell Oil Co., Inc. 

105 Mill River Ave. 
Lynbrook, L. I. 


New Yor! 
COLE, RONALD H. 
Alemite Co. of So. Calif. 
Alemite Co. of So. Calif. 
po West Washington Blvd. 
s Angeles 15, California 
COMNAS, GEORGE DEMETRIC 
Standard Oil Co. of N. J. 
Standard Oil Co. of N. J. 
30 Rockefeller Plaza 
New York 20. New York 
CONNELL, KENNETH T. 
ell Oil Company, Inc. | 
Lo 25th Street | 
Hermosa peg California 
CONOVER, HUGH | 
Carnegie iliivois ‘Steel Corp. | 
Carnegie Illinois Steel Corp. } 
434 Fifth Avenue 
Pittsburgh, Pennsylvania 
CONTURBA, CHARLES E. 


~ 901—R. R. No. 1 
aukesha, Wisconsin j 

cook" CHARLES FAIRALL } 

Pullman Std. Car Mfg. Co. 

1605 Euclid Avenue 

Chicago Heights, Illinois 
CORSON, BURTON F. 

Shell Oil Company, Inc. 

423 Rosebank Avenue 

Baltimore 12, Maryland 
COULTER, R. E. 

Alemite Co. of Wis., Inc. 

Alemite Co. of Wis., Inc. 

1010 N. Van Buren Street 

Milwaukee 2, Wisconsin 
COURTRIGHT, JAMES M. 

Shell Oil Co. of Canada, Ltd. 

Shell Oil Co. of Canada, Ltd. 

112 Yonge Street 

P. O. Box 400 

Toronto, Ontario 


COWLEY, CLAUDE F. 
Fiske Bros. Refining Co. 
Fiske Bros. Refining Co. 
6-225 Gen. Mtrs. Building 
Detroit 2, Michigan 
COX, WILLIAM, JR. 
Elco Lubricant Corp. 
Elco Lubricant — 
Jennings Road and Denison Ave. 
Cleveland 9, Ohio 


CRAINE, S. D. 
Socony Vacuum Oil Co. 
715 Hillside Avenue 
Glen Ellyn, Illinois 


CRANKSHAW, ALDEN 
Achesou Colloids Corp. 
Acheson Colloids Corp. 
50 Church Street . 

New York 7, New York 

CRANKSHAW, EDWIN 
Cleveland Graphite Bronze Co. 
Cleveland Graphite Bronze Co. 

7000 St. Clair Street 
Cleveland 10, Ohio 
CRIPE, G. D. 
Sinclair Refining Co. 
P O. Box 106 
North Jackson, Ohio 

CUNNINGHAM, GEORGE A. 
Imperial Oil Ltd. 

Imperial Oil Ltd. 
Welland, Ontario, Canada 

CUTHBERT, WILLIAM LESLIE 
Esso Standard Oil, S. A. 

Esso Standard Oil, S. A 
22 Abercrombie Street 
Port of Spain, Trinidad, B. W. I. e 

DANIEL, CHARLES E. 
Shell Oil Co., Inc. 

Shell Oil Co., Inc. 
2015 Long Beach Ave. 
Los Angeles, Calif. 

DANSE, L. A. 

General Motors Co. 

General Motors Co. 

15-223 Gen. Mtrs. Bldg. 

Detroit 2, Michigan 
DARDING, GEORGE A. 

right Aeronautical Corp. 

6944 Silverton Avenue 

Silverton 13, Ohio 
DAUBERT, G. A. 

Nox-Rust Corp. 

Nox-Rust Corp. 

2429 South Halsted Street 

Chicago 8, Illinois 

DAVIS, GEORGE C. 

Davis-Howland Oil Corp. 
Davis-Howland Oil Corp. 
South Avenue at Griffith 
Rochester 7, New York 
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DAVIS, GEORGE H. 
Shell Oil Co., Inc. 
Shell Oil Co., Inc. 
523 Grant Building 
Pittsburgh 19, Pennsylvania 
DEA, JOHN H. 
Texas Company 
Texas Company 
5061 W. State Street 
Milwaukee, Wisconsin 
DE MARTONFALVY, IVAN CHARLES 
Uni-Gun Lubrication Equipment Ltd. 
36 Garden Close Ruislip 
Middlesex, England 
DENIGAN, EDWARD P. 
Blow Knox Co. 
Blow Knox Co. 
829 Beaver Avenue 
Pittsburgh 12, Pennsylvania 
DEUTSCH, WILBUR 
Brooks Equipment Co. 
Brooks Equipment Co. 
636 Potrero Avenue 
San Francisco 10, California 
DEVER, HUBERT J. 
Alemite Co. of Eastern Pa. 
Alemite Co. of Eastern Pa. 
704 N. 16th Street 
Philadelphia 30, Pennsylvania 
DIX, RALPH GOODMAN 
Cities Service Oil Co. 
1136 Broad Avenue, N. W. 
Canton 3, Ohio 
DONALDSON, JOHN 
Apex Alkali Prod. Co. 
Apex Alkali Prod. Co. 
Main & Rector Streets 
Philadelphia 27, Pennsylvania 
DONKER, A. E. 
onan-Crane Corp. 
Honan-Crane Corp. 
50 Church Street 
New York, New York 
DOUSSEAU, EDWIN L. 
L. R. Kerns Co. 
L. R. Kerns Co. 
2657 E. 95th Street 
Chicago 17, Illinois 
DOYLE, PAUL J. 
Republic Steel Corp. 
Republic Steel Corp. 
3100 E. 45th Street 
Cleveland. Ohio 
DRAKE, WILLIAM L. 
Sinclair Refining Co. 
2114 Woodstock Place 
Milwaukee, Wisconsin 
DRYER, JOHN P 
e Texas Company 
33715 Duncan Street 
Fraser, Michigan 
wn «a °*JOHN sHARMON 


B,. s FE 
Front and Erie Streets 
Philadelphia, Pennsylvania 
DUNN, LEWIS C. 
E. F. Houghton & Company 
E. F. Houghton & Company 
7 East Grand Avenue 
Detroit 3, Michigan 
DUNNE, GEORGE R. 
Pure Oil Company 
4022 N. Ashland Avenue 
Chicago 13, Illinois 
DuVAL, EUGENE HUDSON 
Carbide & Carbon Chemical Co. 
Carbide & Carbon Chemical Co. 
4400 Fifth Avenue 
Pittsburgh, Pennsylvania 
DYE, GEORGE H. 
Socony-Vacuum Oil Co. 
Socony-Vacuum Oil Co. 
1445 W. 37th St. 
Chicago 9, Illinois 
EBERLE, WILLIAM FREDERICK 
The Neville Co. 
The Neville Co. 
Neville P. O. 
Pittsburgh 25, Pennsylvania 
EDER, NORMAN GEORGE 
Kendall Refining Co. 
Kendall Refining Co. 
Bradford, Pennsylvania 
EDGEHILL, JAMES GEOFFREY BRUCE 
Esso Standard Oil Co. (Antilles) SA 
Esso Standard Oil Co. (Antilles) SA 
19 Water Street 
Georgetown, British Guiana 
EGGER, CHARLES J. 
Buckeye Laboratories Corp. 
25431 Hall Drive 
Westlake, Ohio 
EHRET, E. J. 
Farval Corp. 
Farval Corp 
327 South LaSalle Street 
Chicago 4, Illinois 
EHRLICH, MELVILLE 
American Lubricants, Inc. 
American Lubricants, Inc. 
1575 Clinton Street 
Buffalo 6, New York 


EICHELBERGER, : _nce, C. 
American Oil 
3054 Mayfield ‘nats 
Baltimore 13, Maryland 
EISMANN, WILLIAM, JR. 
E. F. Houghton & Co. 
515 Stahr Road 
Elkins Park 17, Pennsylvania 
EKLUND, PHILLIP R. 
Westinghouse Electric Corp. 
408 Whitney Avenue 
Pittsburgh 21, Pennsylvania 


ELLIMAN, SAMUEL 

Vigzol Oil Refining Co. 

Vigzol Oil Refining Co. 

113 Park Street 

London, W 1, England 
ELVIN, KENNETH WILLIAM 

un Oil Company 

134 Watchung Avenue 

Montclair, New Jersey 
ENNIS, H. E. 

The Texas Co. 

The Texas Co. 

31 Terminal Way 

Pittsburgh 19, Pennsylvania 
EPPS, MAX 

General Petroleum Corp. 

General ee pe Corp. 

108 W. 

Los Saas 12, California 
EVANS, ALLEN C. 

The Texas Company 

450 Homer Avenue 

Akron 2, Ohio 


EVANS, DOUGLAS N. 
Inland Steel Co. 
Inland Steel Co. 
East Chicago, Indiana 
EVANS, THOMAS J., JR. 
Socony Vacuum Oil Co. 
9831 S. Seeley Street 
Chicago 43, Illinois 
EVERETT, JAMES M., JR. 
Balcrank Sales and Service Co. 
Balcrank Sales and Service Co. 
908 Sixth Ave., N. 
Birmingham i. Alabama 
EVERITT, WILLIAM THEODORE 
Eastman Kodak Co. 
Eastman Kodak Co. 
Kodak Park 
Rochester, New York 


EWBANK, WALTER JAMES 
Briggs Filtration Co. 
Briggs Filtration Co. 
Bethesda 14, Maryland 
EWING, FRANCIS ROBERT 
Master Lubricants Company 
315 New York Avenue 
Brooklyn 13, New York 
FAHEY, JOSEPH J. 
Faber Laboratories of N. Y. 
Faber Laboratories of N. Y. 
51-57 Franklin Street 
New York 13, New York 


FAIRCHILD, SHERMAN M. 
Fairchild Engine & Airplane Corp. 
Fairchild Engine & Airplane Corp. 
30 Rockefeller Plaza 
New York 20, New York 

FARRINGTON, BRUCE B. 
California Research Corp. 
California Research Corp. 

P. O. Box 1627 

Richmond, California 
FARRY, JAMES E. 

Alemite Co. 

348 Florida Ave. 

Buffalo. N. Y. 

FAUVER, JOHN W. 

J. NK: Fauver Company 
19323 Griggs Avenue 
Detroit oT Michigan” 

FEWSMITH, A. GRANT 
Panther Oil @ Grease Mfg. Co. 
Panther Oil & Grease Mfg. Co. 
840 N. Main St. 

Forth Worth 1, Texas 

FIELD, ALBERT D. 

Bethlehem Sp. Pt. Ship 
Bethlehem Sp. Pt. Ship 
Sparrows Point, Maryland 

FINDLAY, GEORGE 

Republic Steel Corporation 
Republic Steel Corporation 
1175 South Park Avenue 
Buffalo 20, New York 

FINK, SAM M. 

Alemite Co. of Pittsburgh 
Alemite Co. of Pittsburgh 
201 Shady Avenue 
Pittsburgh 6, Pennsylvania 
FINKELMAN, JOHN L 


The Warren Refining & Chemical Co. 
The Warren Refining & Chemical Co. 


308 Euclid Avenue 
Cleveland 14, Ohio 
FINNERAN, PAUL J. 
Standard Oil Co. of Ohio 
2203 Maple Ave. 
Zanesville, Ohio 
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FISHER, C. W. 
Gulf Refining Co. 
Route No. 
Medina, Ohio 
FISHER, FRANK G. 
onan-Crane Corp. 
Honan-Crane Corp. 
1200 Indianapolis Ave. 
Lebanon, Indiana 
FITCH, L. W. 
Dingle-Clark Co. 
Dingle-Clark Co. 
1248 Engineers Building 
Cleveland 14, Ohio 
FITZGERALD, CORNELIUS F. 
Alemite Co. of Pittsburgh 
85 Hilton Avenue 
Youngstown 5, Ohio 
FLETCHER, HARRY B. 
Honan-Crane Corp. 
Honan-Crane Corp. 
501 West 7th Street 
Plainfield, New Jersey 
FOLLMER, CARL FRED 
Thompson Aircraft Products Co. 
R. F. D. No. 2, Box 
Rome, Ohio 
FOWLER, BURTON C. 
ocony-Vacuum Oil Co. 
Socony-Vacuum Oil Co. 
130 Pearl Street 
Buffalo 3, New York 
FOX, ALEX P. 
Lincoln Engineering Co. 
Lincoln Engineering Co. 
5701 Natural Bridge Avenue 
St. Louis 20, Missouri 
FRASER, HAROLD M. 
International Lubricant Corp. 
International Lubricant Corp. 
Box 
New Orleans 1, Louisiana 
FREDERICKS, DONALD E. 
L. R. Kerns Co. 
6948 Paxton Ave. 
Chicago, Illinois 
FREDERICKS, WwW. CARLETON 
Standard Oil Co. (Ind.) 
Standard Oil Co. (Ind.) 
910 South Michigan Avenue 
Chicago 80, Illinois 
FREEMAN, EDWIN W. 
Cities Service Refining Corp. 
Cities Service Refining Corp. 
Hodges Street 
Lake Charles, Louisiana 
FREMON, E. B. 
Socony Vacuum Oil Co., Inc. 
Socony Vacuum Oil Co., Inc. 
4140 Lindell Street 
St. Louis 8, Missouri 
FRIER, JAMES H. 
Kaiser Company, Inc. 
Iron & Steel Div. 
2875 -Wall Street 
San Bernardino, California 
FRIER, JAMES W. 
Alemite Co. of So. Calif. 
1730 Veranado Street 
Altadena, California 
FROHMAN, OSCAR 
Ampco Metal, Inc. 
4478 North Cramer Street 
Milwaukee 11, Wisconsin 
FULLER, DUDLEY D 
Columbia University 
Department of Mechanica] Engr. 
Columbia University 
New York 27, New York 


GALINAS, WILLIAM EDWARD 
Thompson Products, Inc. 
14503 Orinoco Ave. 
6 Cleveland 12, Ohio 
GATES, PAUL J. 
The F. D. Johnson Co. 
The F. D. Johnson Co. 
1814 East 40th Street 
Cleveland 3, Ohio 
GAUL, JOHN W. 
Texas Co. 
Texas Co. 
Rand Bldg. 
Buffalo 3, New York 
GEEN, CORY P. 
Sun Oil Co. 
“Glencrest’’ R. D. No. 1 
Chalfont, Bucks County 
Pennsylvania 
GENTHE, WALTER A. 
The Texas Co. 
The Texas Co. 
332 South Michigan Avenue 
Chicago 4, Illinois 
GEORGI, CA ‘ARL W. 
Quaker State Oil Refining Corp. 
Quaker State Oil Refining Corp. 
164 Chandler Street 
Buffalo 7, New York 
GIEG, CHARLES F. 
Shell Oil Co., Inc. 
Shell Oil Co., Inc. 
1725 E. Market Street 
Akron, Ohio 


183 








GILL, FRANK P. 
Adam Cook’s Sons Inc. 
Adam Cook’s Sons Inc. 
4 Stiles Street 
inden, New Jersey 
GILLETTE, CHARLES R 


New Departure Dion "Gen. Mtrs. Corp. 


Vanderbilt Road 

Bristol, Connecticut 
GITZEN, JOSEPH A. 

Delta Oil Products Co. 

Delta Oil Products Co. 

6263 North Teutonia Avenue 

Milwaukee 9, Wisconsin 
GJERDE D. 

Standard Oil Co. (Ind.) 

Standard Oil Co. (Ind.) 

910 South Michigan Avenue 

Chicago 80, Illinois 
GLENN, BRUCE W. 

L. R. Kerns Co. 

L. R. Kerns Co. 

2657 East 95th Street 

Chicago 17, Illinois 
GOBLE, R. D. 

Skinner Purifiers, Inc. 

2331 North 8th Street 

Milwaukee 6, Wisconsin 
GODARD, P. W. 

Sinclair Refining Co. 

904 Peachtree Street, N. E. 

Atlanta, Georgia 
GODDARD, My my A. 

Gulf Oil Corp. 

Gulf Oil Corp. 

Gross Street and P. R. R. 

Pittsburgh 6, Pennsylvania 
GODSHALL, J. BYRON 

Ingersoll-Rand Co. 

309 N. Tenth Street 

Easton, Pennsylvania 
GOLDSBOROUGH, F. C. 

Sun Oil Co. 

7327 Bryan St. 

Philadelphia 19, Pennsylvania 
GORDON, ROBERT M. 

Gordon Lubricating Co. 

Gordon Lubricating Co. 

Gregg Street 

Carnegie, Pennsylvania 
7 ROBERT J. 

Bowser Co., Ltd. 

Ph 37th Street 

Long Branch, Ontario, Canada 
GOTHARD, N. J. 

Sinclair Refining Co. 

Sinclair Refining Co. 

East Chicago, Indiana 


GOWER, CHARLES ARTHUR EDWARD 


ocony Vacuum Oil Co., Inc. 

Socony Vacuum Oil Co., Inc. 

Federal Reserve Bank Building 

Kansas — Missouri 
GRASSO, L. 

The Teves Co. 

The Texas Co. 

31 Terminal Way 

Pittsburgh 19, Pennsylvania 
GRAVENSTRETER, JAMES P. 

Carnegie Illinois Steel Corp. 

Carnegie Illinois Steel Corp. 

Gary Steel Works 

Gary, Indiana 
GRAVES, ELDON F. 

ow Chemical Co. 

4014 Oak Court 

Midland, C-8, Michigan 
GRAY, L. J., JR. 

J. G. Griffith Co. 

J. G. Griffith Co. 

1251 Union Trust Building 

Pittsburgh 19, Pennsylvania 
GRAY, L. L. 

Gray Company, Inc. 

Gray Company, Inc. 

60 Eleventh Avenue, N. E. 

Minneapolis, Minnesota 
GREGG, JAMES KIRK 

The Perfect Circle Co. 

The Perfect Circle Co. 

Hagerstown, Indiana 
GREEN, ARTHUR W. 

Ironsides Company 

1745 East 71st Place 

Chicago 49, Illinois 
GRENIER, JOHN C 

Chevrolet Motor Co. 

1605 Flushing Road 

Flint 4, Michigan 
GRIMMER, LANE E. 

National Refining Co. 

National Refining Co. 

Glessnor Avenue 

er Ohio 
HAAS, H. 

* tl Pump Co. 

Blackmer Pump Co. 

915 Union Trust Building 

Pittsburgh 19, Pennsylvania 
HAGAN, R. J. 

Republic Steel Corp. 

Republic Steel Corp. 

Youngstown 1, Ohio 
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HAGER, H. R. 
Sun Oil Co. 
Sun Oil Co. 
a, a Avenue 
Ohio 
HAGGERTY, ALLAN J. 
Haggerty Refining Co. 
Haggerty Refining Co. 
50 South St. 
New York 5, New York 
HALDEMAN, RUSSELL R. 
De Laval Steam Turbine Co. 
De Laval Steam Turbine Co. 
853 Nottingham Way 
er - New Jersey 
HALL, JAMES F. 
ane Co. 
Ironsides Co. 
270 West ee peiine 
Columbus 15, 
HAMMERSTEIN, FRED. 3. 
Socony-Vacuum Oil Co. 
7754 Saginaw Ave. 
Chicago 49, Illinois 
HARKINS, EDWIN D., SR. 
Farval Corporation 
Farval Corporation 
2842 W. Grand Boulevard 
Detroit, Michigan 
HARPER, H. LEONARD 
Aluminum Company of America 
Aluminum Company of America 
Gulf Building 
Pittsburgh 19, Pennsylvania 
HARRIS, SIDNEY GERALD 
Petroleum Solvents Corp. 
155 Chilton Street 
Elizabeth, New Jersey 
HART, ALAN 
The Franklin Oil & Gas Co. 
The Franklin Oil & Gas Co. 
Bedford, Ohio 
HASTINGS, S. A. 
Crane Packing Company 
Crane Packing Company 
4418 N. Clark St. 
Chieago 13, Illinois 
HAUFE, TED B. 
Universal Oil Products Co. 
Universal Oil Products Co. 
310 S. Michigan Avenue 
Chicago 4, Illinois 
HAZENFIELD, MILO CO. 
Lincoln Engineering Co. 
Lincoln Engineering Co. 
134-136 S. Whitfield Street 
Pittsburgh 6, Pennsylvania 
HEATH, GEORGE F. 
The Farval Corp. 
The Farval Corp. 
3249 East 80th Street 
Cleveland 4, Ohio 
HEILAND, JOHN GEORGE 
Bell and Howell 
1339 Center Ave. 
Des Plaines, Illinois 
HENKEL, HULL 
Metal Lubricants Co. 
Metal Lubricants Co. 
3211 S. Wood Street 
Chicago 8, Illinois 
HERSEY, MAYO D. 
Massachusetts Inst. of Tech. 
Building 31 
Massachusetts Inst. of Tech. 
Cainbridge 39, Massachusetts 
HEWITT, FREDERICK M. 
Bijur Lubricating Co. 
Bijur Lubricating Co. 
7-250 General Motors Bldg. 
Detroit 2, Michigan 
HEYER, ARTHUR J. 
Sinclair Refining Co. 
Sinclair Refining Co. 
3030 Euclid Avenue 
Cleveland, Ohio 
HICKEL, ALBERT E. 
Petroleum Research Abstracts 
Petroleum Research Abstracts 
30 W. Washington Street 
Chicago 2. 2g 
HIDDEN, TOD E. 
Alemite Co. - So. Calif. 
319 23rd Place 
Manhattan Beach, California 
HIGGINS, EDWIN M. 
aster Lubricants Co. 
18 Hovey Street 
Watertown, Mass. 
HILLER, ED. 
Essex Bross Corp. 
Essex Bross Corp. 
2000 Franklin Street 
Detroit 7, Michigan 
HISLOP, ay pg D. 
Standard Oil Co. of Pa. 
455 Clokey Ave. 
Pittsburgh 16, Pa. 
HITZEMAN, MERLIN A 
—— il om sleg ‘Inc. 
Shell Oil Company, Inc. 
2015 Long Beach Avenue 
Los Angeles, California 


HODSON, ELLIOTT wW. 


5301 W. 66th "Street 

Chicago 38, Illinois 
HODSON, LEE N. 

Hodson Corp. 

Hodson Corp. 

5301 W. 66th Street 

a ry Illinois 
HODSON, 

Tal as 

Hodson Corp. 

5301 W. 66th Street 

Chicago 38, Illinois 
HODSON, WALTER H. 

Hodson Corp. 

Hodson Corp. 

5301 W. 66th Street 

Chicago 38, Illinois 
ad wy GEORGE 

Elco Lubricant Corp. 

2635 East 128th Street 
Cleveland 20, Ohio 
HOFFMAN, STANLEY ROBERT 

Standard Oil Co. (Indiana) 
9136 S. Winchester Avenue 
Chicago 20, Illinois 
HOFMEISTER, HAROLD P. 
Socony-Vacuum Oil Co. 
2355 N. 82nd Street 
Wauwatosa, Wisconsin 
me ee oy DWIGHT F. 


. I. duPont deNemours and Co. 
E. I. duPont deNemours and Co. 


1007 Market Street 

Wilmington 98, Delaware 
HOLMES, ROBERT L 

Ternstedt Mfg. Co. 

1403 Liberty Avenue 

Lincoln Park 25, Michigan 
HOLT, JAMES OSCAR 

Sinclair Refining Co. 

3511 Neil Street 

Raleigh, North Carolina 
HOLTZ, HENRY G. 

Taylor Forge and Pipe Works 

7819 Clyde Ave. 

Chicago 49, Illinois 
HOWELL, K. M. 

Standard Oil Co. (Ohio) 

62 Pinehurst Avenue 

eae = 5, Ohio 
HUBBELL, : 

eal el Corp. 

32327 Kalamazoo Street 

Wayne, Michigan 
HULETT, W. E. 

Socony Vacuum Oil Co. 

1807 S. 10th Avenue 

Maywood, Illinois 
HUMES, ERWIN W 

ocony-Vacuum Oil Company 

Socony-Vacuum Oil Company 

903 W. Grand Boulevard 

Detroit, Michigan 
HUNTER, B. F. 

Honan-Crane Corp. 

403 E. Washington Street 

Lebanon, Indiana 
HURD, WILLIAM P., SR. 

Socony Vacuum Oil Co. 

10 Oakwood Avenue 

Dayton 9, Ohio 
HURTT, W. T. 

United Oil Co. 

United Oil Co. 

1800 N. Franklin St. 

Pittsburgh 12, Pa. 
IRGENS, F. T. 

Evinrude Motors 

Evinrude Motors 

4143 N. 27th Street 

Milwaukee 9, Wisconsin 
ISBELL, HARVEY G. 

Industrial Laboratory 

Industrial Laboratory 

U. S. Navy Yard 

Mare Island, California 
JACOBSEN, PAUL W. 

onan-Crane Corp. 
3499 S. 27th Street 
no page Wisconsin 


J ar 
x. Staht Co. 


K. Stahl Co. 

s14 Wycliff St. 

St. Paul 4, Minn. 
JAESCHKE, ALFRED F. 

National Refining Co. 

National Refining Co. 

122 South Michigan Avenue 

Chicago, Illinois 
JAMESON, HERBERT B. 

Petroleum Equipment Co. 

Petroleum Equipment Co. 

3117 N. Broad Street 

Philadelphia 32, ” eaeemee 
JENKINS, WESLEY R 

Carnegie Illinois Steel Corp. 

Carnegie Illinois Steel Corp. 

3426 East 89th Street 

Chicago, Illinois 
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JENNINGS, A. J. 
The Farval Corp. 
The Farval Corp. 
3249 er} 80th Street 
Cleveland 4, Ohio 
———— "BURGESS, ma; 





logical Inst. 
Northwestern Technological Inst. 
Sheridan Road and Noyes Street 
Evanston, Illinois 
JESTER, MAXWELL B. 
Calumet Refining Co. 
Calumet Refining Co. 
4323 South Western Boulevard 
Chicago 9, S a 
JESTER, S. VA 
Shell Oil eae, 
Shell Oil Company 
a ba ® 50th Street 
ork 20, New York 
JOHNSON, EBERT S. 
Freedom-Vaivoline Oil Co. 
810 E. Lake Forest Avenue 
Milwaukee 11, Wisconsin 
JOHNSON, CHARLES B. 
Pittsburgh Equitable Meter Co. 
Pittsburgh Equitable Meter Co. 
400 North Lexington Avenue 
Pittsburgh 8, Pennsylvania 
JOHNSON, CURTIS H. 
Socony-Vacuum Oil Co. 
1350 Boilvin Ave. 
Rockford, I 
JOHNSON, DARRYL W. 
Standard Oil Co. 
Standard Oil Co. 
414 West Michigan Street 
Milwaukee 1, Wisconsin 
JOHNSON, FRANK D. 
Trabon Engineering Corp. 
Trabon Engineering Corp. 
1814 East 40th Street 
Cleveland, Ohio 
JOHNSON, MARTIN A., - 
Socony-Vacuum Oil 
Socony-Vacuum Oil Co. 
59 E. Van Buren Street 
Chicago, Illinois 
JOHNSON, WILLIAM O. 
Gulf Refining Co. 
3370 Altamont Road 
ek eggeed Heights 18, Ohio 
JOHNSTON, 
pel Oil Co. 
1664 Lee Road 
Cleveland Heights, Ohio 
ey fae 
Shell Oil | Company, Inc. 
Shell Oil Company, Inc. 
P. O. Box 95 
Wilmington, California 
JONES, HAROLD H. 
Harold H. Jones & Co., Ltd. 
Harold H. Jones & Co., Ltd. 
28 St. Georges Street 
Capetown, South Afri 
JONES, H. R., Jr. 
Gulf Oil Corp. 
202 Pennsylvania Blvd. 
Pittsburgh 16, Pennsylvania 
JONES, HAROLD WILLIAM 
Penola, Inc. 
3724 Rolliston Road 
Cleveland, Ohi 
JONES, WILLIAM 
Gulf Oil Corp. 
121 South Pasadena Drive 
Aspinwall 15, Pennsylvania 
JONES, WILLIAM CARTER 


Carbide and Carbon Chemicals Co. 
Carbide and Carbon Chemicals Co. 


311 Ross St. 

Pittsburgh 19, Pa. 
JUDS, ARTHUR F. 

A. F. Juds Oil Co. 

A. F. Juds Oil Co. 

531 South Water Street 

Milwaukee 4, Wisconsin 
JUSTICE, R. W. 

E. F. Houghton and Co. 

260 Pennsylvania Avenue 

Youngstown 4, Ohio 
uci CARL A. 

e 


207 Investment Building 
Pittsburgh 22, Pennsylvania 
KASMARK, J. W. 
Lincoln Engr. Co. 
596 E. 103rd St. 
Cleveland, Ohio 
KASE, EARL M. 
"Phillips Petroleum Co. 
801 Washington Boulevard 
Oak Park, Illinois 
KATZ, WILLIAM B. 
‘an Straaten Chemical Co. 
Van Straaten Chemical Co. 
337 West Madison Street 
Chicago 6, Illinois 
KAY, LEWIS M. 
Sinclair Refining Co. 
332 Eighth Street 
Atlanta, N. E., Georgia 





KAYSER, HENRY W. 
The Falk Corp. 
2472 N. 66th Street 
Wauwatosa 13, Wisconsin 
KELLY, EDWARD S. 
The Budd Company 
The Budd Company 
12141 Charlevoix Avenue 
Detroit 14, Michigan 
KEMMERER, HAROLD RICHARD 
Shell Oil Co., Inc. 
ow 9 Oil Co., Inc. 
Tes Box 2527 
ouston 1, Texas 
KENYON, RUSSELL W. 
R. Kerns Co. 
zi10 Mayburn Street 
arborn, ro 
KIEFER ALB BER 
Sinclair Rw Co. 
Sinclair Refining Co. 
2540 W. Cermak Road 
Chicago 8, Illinois 
KIELY, THOMAS M. 
Black Bear Co., Inc. 
Black Bear — Inc. 
es = 23rd S 
g Island City 1, N.Y. 
KILIMANN. WILLIAM 
C. MoS PHS POR: R. : 
1518 North 60th Street 
Milwaukee, Wisconsin 
KIMPEL, CLINTON B. 
Carnegie Illinois Steel Corp. 
—_ Illinois Steel: Corp. 
quesne, _— 
KING, GEORGE 
Buffalo Tanke Corporation 
13 Pierce Avenue 
s.. jee), New York 
KING, HA D M. 
Poe Oil Company (Ohio) 
17 E. Sacramento Avenue 
Dayton 9, Ohio 
KINSEY, JOH N D. 
The Farval Corp. 
The Farval Corp. 
327 South LaSalle Street 
Chicago 4, Illinois 
KIPP, ©. M. 
Aluminum Co. of America 
— Co. of America 
ew Kensington, Ss oie 
KIRKWOOD. ARCH 
American Pidiadic Inc. 
East River Road 
Grand Island 


ew Yor 
KLASING, GEORGE V. 
Alemite Co. 
920 Cullom Street 
Chicago 2 Illinois 
KLUMB, ROY 
Jos. Sehdias Brewing Co. 
Jos. Schlitz Brewing Co. 
235 W. Galena Street 
Milwaukee 12, Wisconsin 
KOCH. CLIFFORD 
Canfield Oil Co. 
Canfield Oil Co. 
3216 East 55th Street 
Cleveland 4, Ohio 
KOHN, E. J. 
Tenn. Coal, Iron and RR. Co. 
Tenn. Coal, Iron and RR. Co. 
P. O. Box 35—Ensley Station 
Birmingham 8, Alabama 
KOVARIK, FRANK 


Gits Brothers Manufacturing Company 
Gits Brothers Manufacturing Company 


1846 S. Kilbourn Avenue 

Chicago 23, Illinois 
KRAEMER, HERMAN C. 

Servel, Inc. 

Servel, Inc. 

Morton Avenue 

Evansville 20, Indiana 
KRAUS, CHARLES I. 


Alemite Div.—Stewart-Warner Co. 
Alemite Div.—Stewart-Warner Co. 


1826 Diversey Parkway 
Chicago, Illinois 
KRAUS, ROBERT A. 
Republic Steel Co. 
Republic Steel Co. 
116th and Burley Street 
Chicago, Illinois 
KRAUSE, RICHARD H. 
Allis Chalmers Mfg. Co. 
1121 West Scott Street 
Milwaukee 4, Wisconsin 
KRAUSE, WALLACE H. 
Allis Chalmers Mfg. Co. 
1944 S. 72nd St. 
West Allis 14, Wisconsin 
KRESTAN, JOHN H. 
Battenfeld Grease & Oil Co. 
Battenfeld Grease & Oil Co. 
P. O. Box 144 
North Tonawanda, New York 
KRUMMELL, HARRY D. 
ocony-Vacuum Oil Co., Inc. 
Socony-Vacuum Oil Co., Inc. 
59 E. Van Buren St. 
Chicago, Illinois 
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KUEBLER, WILLIAM P. 
Westinghouse Elec. Corp. 
2334 Franklin Avenue 
Secane, Pennsylvania 
KUNTZéE, EKNES1 A, 
Sinclair Refiining Co. 
— S. Van Buren Street 
n Bay, Wisconsin 
KYROPOULOS: PETER 
California’ Inst. of Tech. 
California Inst. of Tech. 
1201 E. California St. 
Pasadena 4, California 
KYROPOULOS, SPYRO 
California "Inst. of Tech. 
we Inst. of Tech. 
1201 E. California St. 
Pasadena 4, California 


LAKE, THORNTON 
F. D. Johnson Co. 
F. D. Johnson Co. 
1814 East 40th Street 
Cleveland, Ohio 
LAMPMAN, EDWIN A 
Acheson Colloids. Corp. 
Acheson Colloids Corp. 
= ee Bldg. 
tsburgh Penns lvania 
LAMPORT, BE ERT J. . 
United ro & Fdy. Co. 
United Eng. & Fdy. Co. 
1st National Bank Building 
Pittsburgh, Sa amaaa 
LANDIS, WARREN C. 
Shell Oil Company 
Ocean and Machachusetts Avenue 
Massapeana, Long Island 
New York 
LANG, WALTER E. 
Acheson Colloids Corp. 
6523 Nottingham Street 
St. Louis 9, Missouri 
LANGLEY, JAMES MAX 
Cities Service Oil Co. 
Cities Service Oil Co. 
Fa Pine Street 
ew York 5, New York 
LANGWORTHY M. E. 
The Texas Co. 
The Texas Co. 
= East 42nd Street 
w York 17, New York 
LARSEN” ROBERT G. 
Shell Development Co. 
Shell Development Co. 
Emeryville 8, California 
LARSON, C.M. 
Sinclair Refining Co. 
Sinclair Refining Co. 
630 Fifth Avenue 
New York 20, New York 
LA TOUR, CLIFFORD B. 
E. F. Houghton ©& Co. 
9815 Yates Avenue 
Chicago 17, Illinois 
LAWRENCE, JOHN W. 
Elco Lubricant Corp. 
Elco Lubricant Corp. 
ro and Dennison Streets - 
Cleveland 9, Ohio 
LEMPERT, FRANK C. 
Tide Water Assoc. Oil Co. 
Tide Water Assoc. Oil Co. 
1510 Arrott Building 
401 Wood Street 
Pittsburgh 22, Pennsylvania 
LENZ, EDWARD J. 
Swan-Finch Oil Co. 
Swan-Finch Oil Co. 
735 North Water Street 
Milwaukee, Wisconsin 
saab WILLIAM F. 
541 Sheridan Road 
pp vlog Illinois 
LEROY, B. L. 
Republic Steel Corp. 
1128—17th Street, N. W. 
Canton 3, Ohio 
LEVALLY, JOHN R. 
Lincoln Engineering Co. of Illinois. 
Lincoln Engineering Co. of Illinois. 
2415 South Michigan Avenue 
Chicago 16, Illinois 
LEWIS, RAY D. 
Texas Company 
3417 Erie Avenue 
Cincinnati 8, Ohio 
LEWIS, WILLIAM E. 
The Pure Oil Co. 
The Pure Oil Co. 
39th & Neville Sts. 
Pittsburgh 16, Pa. 
LEY, RALPH M. 
Shell Oil Co., Tuc. 
3240 South Burrell Street 
Milwaulkee 7, Wisconsin 
LIBERTHSON, LEO 
L. Sonneborn Sons, Inc. 
L. Sonneborn Sons, Inc. 
88 Lexington Avenue 
New York 15, New York 
LICHTY, D. E. 
National Refiining Co. 
2304 A Holt Ave. 
Milwaukee 7, Wisconsin 








LIEBER, EUGENE 
Nox-Rust Chemical Corp. 
Nox-Rust Chemical Corp. 
eed South Halsted Street 
Chicago 8, Illinois 
LIEBERMAN, ARTHUR ARNOLD 
Petroleum Marketing Co. 
1480 Darlene Drive 
Box 335 
La Habra Heights, California 
LILLMARS, C. AK VID 
Petroleum Equipment Co. 
Petroleum Equipment Co. 
ao ae Broad Street 
delphia, Pennsylvania 
LINDQUIST. WILLIAM R. 


Warren Refining and Chemical Co. 
Warren Refining and Chemical Co. 


5151 a Avenue 

Cleveland, Ohio 
LINDWAY, JOSEPH M. 

Shell Oil Company 

10565 Vernon Avenue 

Huntingten Woods, Michigan 
LINK, G. ti. 

Shell Oil Co., Inc. 

325 Mohawk Drive 

Dearborn, Michigan 
LINVILL, ALBERT C. 

Farval Corp. 

2 Van Buren Street 

Hammond, Indiana 
LIVELY, THEODORE S. 

The Texas Co. 

12004 West Cherry Street 

Milwaukee, Wisconsin 
LOCKER, P. H. 

Standard Oil Company (N. 3.) 

117 Church Street 

Woodbridge, ~e34 swaaed 
LO PRETE, JAMES U 

lemite Co. 

3557 West Outer Drive 

Detroit 21, Michigan 
LUNZ, GILBERT M. 

Lincoln Engineering Co. 

3035 West Wisconsin Avenue 

Milwaukee 8, Wisconsin 
LYKINS, JOSEPH D. 

Wheeling Steel Co. 

Wheeling Steel Co. 

Yorkville, Ohio 
LYON, WILLIAM HENRY 

American Steel @ Aaa Co. 

American Steel & Wire Co. 

80 Hamilton Ave. 

Trenton, N. J. 


MAAG, O. L. 
Timken Roller Bearing Co. 
Timken aod Bearing Co. 
Canton 6, 

MacBETH, WILLIAM 
Standard Oil Co. of Pa. 
Standard Oil gg ae 


Sales Representative 

1022 Empire Building 

Pittsburgh, Pennsylvania 
MAHNCKE, HENRY E. 

Westinghouse Electric Corp. 

Westinghouse Research Lab. 

East oo Pennsylvania 
MANDY, 

The West Co. 

154 Spring Grove Road 

Cresent Hills F 

Wilkinsburg, or 
MANTEUFFEL. ALLA 

Pure O'l Research 7 _ Labs. 

2122 Miner Street 

Des Plaines, Illinois 
MARIS, JOHN H. 

L. R. Kerns Co. 

L. R. Kerns Co. 

5579 Pershing Ave. 

St. Louis 12. Missouri 
MARKLE. EDWARD L. 

Shell Oil Co., Inc. 

17 Pelham noe, 

Buffalo 14, 
MARLOW, CHARLES WILLIAM 

Standard Oil Co. 

827 Magic Avenue 

Elizabeth 3, New Jersey 
MARTIN, RALPH V. 

American Oil Company 

F. D. No. 2 

Bedford, Virginia 
MARSHALL, W. A. 

Alemite Co. 

Alemite Co. 

15501 Woodrow Wilson Avenue 

Netroit 3. Michigan 
MATTE, GERALD A. 

* Cities Service Oil Company (Pa.) 

Cities Service Oil Company (Pa.) 

70 Pine Street 

New York 5, New York 
MATTHEWS, RALPH R 

Battenfeld Grease & Oil Co. 

Battenfeld Grease & Oil Co. 

3148 Roanoke Road 

Kansas City 8, Missouri 
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MAY, EDWIN M. 

Bowser, Inc. 

Bowser, Inc. 

ad Lexington Avenue 

w York 17, New York 

MAZZARA, ERNEST E. 

Cities Service Oil Co. 

71 Madison Avenue 

West Hempstead, New York 
McCARTHY, G. NORMAN 

Texas Company 

Texas Company 

26 Lansing Street 

Buffalo, New York 
McCASLIN, R. H. 

National Refining Co. 

200 Eagle Point Road 

Rossford, i 
McCLUNG, ERNEST E. 

Van Straaten Chemical Co. 

Van | eg i Chemical Co. 

337 West Madison Street 

Chicago 6, Illinois 
McCURDIE, N. 

Panelyte Div. St. Regis Paper Co. 

Panelyte Div. St. Regis Paper Co. 

230 - Sey vel —— 


Chica Thi 
McCUTCHEON, CURTIS A. 

Sinclair Refining Co. 

45-42 43rd St. 

coae one ag City 


McGAR® BENJAMIN H 
Chase Brass Copper Co., Inc. 

Chase Brass & Copper Co., Inc. 

236 Grand Street 

Waterbury 91, 5 ed 
McGINTY, ALFRED L J 

International Distributing Co. 

International Distributing Co. 

P. O. Box 2508 

Birmingham 1, Alabama 
McGROGAN, JOHN F. 

Atlantic Refining Co. 

4519 Princeton Avenue 

Philadelphia 35, Pennsylvania 
McHENRY, H. J. 

Johns Manville 

Johns Manville 

610 Clarke Building 

gat > 5 
McKAIG, WILLARD H. 


Daiaiae Business Machines Corp. 
International Business Machines Corp. 


Endicott, New York 
McKEE, JOHN R. 

Fiske Bros. Refining Co. 

13817 North Drive 

Cleveland 5, Ohio 
McKIBBEN, ROBERT F. 

National Cash Register Co. 

241 North Smithville Street 

Dayton 3, Ohio 
McLAUGHLIN, ED F. 

Seaport Oil Co. 

6123 Lebanon Ave. 

Philadelphia 31, Pa. 
McMURTRY, ERMIL W. 

— Refining 7 

318 Mount Stree 

ve he eden 
McNARY, S. S. 

Texas Company 

Texas Company 

31 Terminal Way 

Pittsburgh 19, Pennsylvania 
McPHEE, JOHN R. 

Tronsides Company 

P. O. Box 1409 

Poland, Ohio 
MEEK, PAUL F. 

Standard Oil Co. (Ohio) 

Standard Oil Co. (Ohio) 

3272 West 115th Street 

Cleveland 11, Ohio 
MEIER, E. D. 

Harvey Machine 

139 Bay Shore Avenue 

Long Beach 3, California 
MERCER, MARC E. 

Trabon Engineering Corp. 

Trabon Engineering Corp. 

225 E. Michigan St 

Milwaukee, Wisconsin 
MERCHANT, MYLON EUGENE 

Cincinnati Milling Machine Co. 

Cincinnati Milling Machine Co. 

Cincinnat 9, Ohio 
MERGET, ANDREW E. 

DeLaval Separator Company 

DeLaval Separator Company 

Pine & Water Street 

Poughkeepsie, New York 
MEYER, ARTHUR E. 

Meyer Sheet Metal Machine Co. 

Meyer Sheet Metal Machine Co. 

1928 Santa Fe Avenue 

Los Angeles 21, California 
MILLER, ARTHUR A 

E. F. Houghton & Co. 

E. F. Houghton & Co. 

32 West Randolph Street 

Chicago 1, Illinois 


MILLER, GEORGE W. 
Battenfeld Grease & Oil Corp. 
Battenfeld Grease & Oil Corp. 
Box 144 
North Tonawanda, New York 
MILLER, HARRY L. 
Haas-Miller Corp. 
Haas-Miller Corp. 
4th and Bristol Streets 
Philadelphia 40, Pennsylvania 
MOHR, EDWARD A. 
Shell Oil Company, Inc. 
Shell Oil Company, Inc. 
2015 Long Beach Avenue 
Los Angeles, California 
MONINGER, JAMES A. 
Standard Oil Co. (Indiana) 
Standard Oil Co. (Indiana) 
715 East 10th Street 
Wichita 1, Kansas 
MONTALVO, EDWIN. JAMES 
James T. Gord ‘don Co. 
James T. Gordon Co. 
ad Broadway 
w York, New York 
MONTZHEIMIER ARTHUR M. 
luminum Company of America 
Aluminum Company of America 
eg oe Road 
w Kensington, Pa. 
MOOK. “ARTHUR D. 
Aluminum Company of America 
Aluminum Company of America 
Lafayette, Indiana 
MORENS, RALPH MICHAEL 
Lincoln Engineering Co. 
— Stair Street 
Detroit, Michigan 
MORETON, DOUGLAS H. 
Douglas Aircraft Company 
Douglas Aircraft Company 
3000 Ocean Park Boulevard 
Sant » eer California 
MORGAN, EUGENE B. 
Morgan On Co. 
Morgan Oil Co. 
Wvaconda, Missouri 
MORTON, H. 
Garlock Packing Company 
ge Road, R. D. No 
Canfield, Ohio 
MOULD, ARTHUR E. 
Tide Water Associated Oil Co. 
22 Highland Drive 
Williamsville, New York 
MOUNTCASTLE, HENRY RICHARD 
—. Oil Corp. 
O. Bor 6327 
kee 2, Pennsylvania 
MUELLER, CARL H. 
Lincoln Engineering Corp. 
3 ——— _— Ave. 
St. uis 21, 
MUELLER” TOLTUS ” T. 
Falk Corporation 
Box 17: 
Hustisford, Wisconsin 
MULLER, HENRY 
Sheil Oil Co. » Inc. 
318 W. 106th Street 
New York 25, New York 
MURPHY, HARRY A. 
Gray Co., Inc. 
Gray Co., Inc. 
60-11 Street N. E. 
eens r’ Minnesota 
MURPHY, JOHN 
Twin Coach - 
210-D Gibson Street 
Tonawanda, New York 
MURPHY, WILLIAM P. 
Lubri-Zol Corp. 
12232 S. 71st St. 
Palos Heights, III. 
MURRAY . 
Dingle-Clark Co. 
Dingle-Clark Co. 
311 Ross Street 
Pittsbursh, Pennsylvania 
NAGEL, JOHN Q. 
Essex Brass Corp. 
Essex Brass Corp. 
2000 Franklin Street 
Detroit 7, Michigan 
NAGEL, PAUL L 
Essex Brass Corp. 
Essex Brass Corp. 
2000 Franklin Street 
Detroit 7, Michigan 
Renee =e GEORGE P. 
Sun Oil Company 
998 Englewood Avenue 
Cleveland Heights, Ohio 
NEVILLE, GEOR GE M 
Atlantic Refining Co. 
54 Boardman Terrace 
Wethersfield, Conn. 
NEWMAN, ALEXANDER I. 
Precision Scientific Co. 
Precision Scientific Co. 
1750 North re Avenue 
Chicago 47. Illino 
NEWMAN. THOMAS HART ODELL 
Standard Oil Co. (N 
30 Rockefeller Plags 
New York 20, N. 
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NICHOLSON, ROSCOE F. 
Honan-Crane Corp. 
3306 Hamilton Ave. 
Baltimore 14, oe 
NIEDERLOH, EA RL L 
ray Co. » ime. 
Gray Co., Inc, 
60 - llth Avenue, N. E. 
Minneapolis 13, — 
NINNEMANN, JOHN W 
Solventol Chem. Prod. 
3437A—N. 46th Street 


Mil 10, Wi 
NORDIN, JOHN G. 
So. Calif. Gas Co. 
So. Calif. Gas Co. 
553 Ramirez Street 
Los Angeles, eo 
NORGREN, CARL 
C. A. Norgren a 
C. A. Norgren Co. 
222 Santa Fe Drive 
Denver, Colorado 
NORRIS, HENRY LEE 
(Retired) 
600 West 116th Street 
New York 27, New York 
NORRIS, WALTER 
Cr A. Norgren Co. 
C. A. Norgren Co. 
— West F ~ nae aieel 
cago 7, Illin 
O'FARRELE. ROBERT MAURICE 
Esso Std. Oil (Caribbean) S. A. 
Esso Std. Oil (Caribbean) S. A. 
P. O. Box 1198 
Ciudad ee * seeeemees Republic 
OLAR'E, C. GAR 
Tropical Oil , A 
Tropical Oil Company 
Bogota, Colombia 
South America 
OLIVER, GEORGE W. 
exas Co. 
jai a Drive 
io 
OLSEN, “GODTFRED A. 
Sunland Refining Corp. 
Sunland Refining Corp. 
P. O. Box 1512 
Fresno 16, California 
OLSEN, PAUL P. 
General Petroleum Corp. 
4516 W. Seattle Street 
Seattle 6, Lo 
ORMSBY, GEOR 
Standard Or Dag Und.) 
512 Lakeview 
Port Huron, Michigan 
O° SULLIVAN, EUGENE P. 
The Texas Co. 
The Texas Co. 
332 South Michigan Avenue 
Chicago 4, Illinois 
PAAPE, LAWRENCE F 
Filmite Oil Corp. 
2533 N. 97th Street 
13, Wi 


Wi ’ 
PACHAL, ADOLPH ; 
Service Station Equipment 
81 Humberview Road 
Toronto, Ontario 
PALMER, CHARLES 
Morgan Construction Co. 
Morgan Construction Co. 
15 Belmont Street 
Worcester 5, Massachusetts 
PARCHE, WILLIAM HENRY 
Carborundum Company 
Carborundum Company 
P. O. Box 
Niagara Falls, New York 
PARR, ALLEN R. 
‘Oldsmobile Div.—Gen Mtrs Co. 
808 McKinley Street 
Janesville, Wisconsin 
PASHEK, ALBERT L 
Socony Vacuum Oil Co., Inc. 
1473 a a ge — 
wg a , Ohio 


R.” 
a Oil & Grease Mtg. Co. 
Panther Oil & Grease Mfg. Co. 
P. O. Box 711 
Fort Worth 1. Texas 
PEEBLES, JAMES CLINTON 
Illinois Institute of Tech. 
Illinois Institute of Tech. 
3300 South Federal Street 
Chicago 16, Illinois 
enero PAUL E., 
L. R. Kerns Co. 
L. R. Kerns Co. 
2657 E. 95th Street 
Chicago 17. Illinois 
PENFOLD, NORMAN C. 
Armour Research Foundation 
Armour Research Foundation 
35 West 33rd Street 
Chicago 16, Illinois 
PENNFY. WILLIAM F. 
2052 Revelv 
Lakewood 7, Ohio 
PENNOCK, WILLIAM T. 
Alemite Sales Co., Inc. 
559 Surf Street 
Chicago 14, Illinois 








PATE. 


PERRIGUEY, WILBUR G. 
Standard Oil Co. (New Jersey) 
39-07 210th Street 
Bayside 
Lane Island, New York 
PERKINS, H. P. 
Texas Company 
1320 W. North Street 
Bethlehem, Pennsylvania 
PETERSON, CARL G. 
Falk Corp. 
2523 West Pierce Street 
Mil Wi 





PETERSON, R. E. 
W estinghouse Electric Corp. 
Westinghouse Electric Corp. 
East Pittsburgh, Pennsylvania 
PETERSON, J. WILLARD 
Standard Oil Co. (Ind.) 
Standard Oil Co. (Ind.) 
910 South Michigan Avenue 
Chicago, Illinois 
PEUCHEN, WALTER G. 
oude Engineering Division 
400 Goun Street 
N. Tonawanda, New York 
PFAFF, EDWIN I. 
Trabon Engineering Corp. 
Trabon Engineering Corp. 
1814 East 40th Street 
Cleveland 3, Ohio 
PHELPS, BENJAMIN B. 


Detroit Transmission Div., GMC. 


2156 Cadillac Blvd. 
Detroit 4, Michigan 
ee > KENNETH 


e 
5153 Hillcrest Street 
we 24, Pennsylvania 
PIERCE, W. 
General , Corp. 
neral Petroleum Corp. 
585 W. 5th Street, West 
Salt Lake City, Utah 
PIRKLE, MORGAN W. 
Faber Laboratories of New York 
Faber Laboratories of New York 
51-57 Franklin Street 
New York 13, New York 
POMBO, O. GOMEZ 
Tropical Oil Company 
Tropical Oil Company 
Barranquilla, Colombia 
uth America 
POPSON, S. F. 
Gulf Refining Co. 
Gulf Refining Co. 
1901 South 7th Street 
Louisville 1, Kentucky 
POTTER, RAYMOND I. 
Standard Oil Co. (Ohio) 
Standard Oil Co. (Ohio) 
1784 Midland Building 
age Ohio 
POULSON, R. 
Ta ee 
Johns-Manville 
22 East 40th Street 
New York, New York 
POWERS, S. L. 
Honan-Crane Corp. 
Honan-Crane Corp. 
606 Williamson Bldg. 
Cleveland, Ohio 
PRENDERGAST, WILLIAM A. 
he Texas Co. 
The Texas Co. 
P. O. Box 509 
Beacon, N. Y. 


PRICE, DON C. 
Bowser, Inc. 
Bowser, Inc. 
12652 Livernois Avenue 
Detroit 4, Michigan 
PRITCHARD, CHARLES E. 
Republic Steel Corp. 
Republic Steel Corp. 
25 Prospect Street 
Cleveland 1, Ohio 


RADOSEVICH, GEORGE E. 
Harnischfeger Corp. 
1622 South 13th Street 
Milwaukee 4, Wisconsin 


RAFFEL, FRANK H. 
Republic Steel Corp. 
3105 Stimson Court 
Cleveland 9, Ohio 


RAISIG, CHARLES 
Mesta Machine Co. 
Mesta Machine Co. 
Homestead 
Pittsburgh, Pennsylvania 


RANDALL, CLARK C. 
Sinclair Refining Co. 
Sinclair Refining Co. 
2540 Cermak Road 
Chicago 8, Illinois 

RANDALL, MERLE 
Randall and Sons 
Randall and Sons 
2512 Etna Street 
Berkeley 4, California 
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RECTOR, GEORGE L. 
ocony Vacuum Oil Co., Inc. 
60 Academy St. 
Pittsburgh 16, Pennsylvania 
REAGAN, J. E. 
Ico Lubricant Corp. 
Elco Lubricant Corp. 
ds nnings Rd. & Sane Ave. 
leveland 9, Ohio 
REGAN, ROBERT W. 
Chrysler sort -Dodge Chi. Plant 
1821 S. 50th Ct. 
Cicero, Iilinois 
REISSIG, A. RICHARD 
Socony-Vacuum Oil Co., Inc. 
Hotchkiss Grove Road 
Branford, Conn. 
REILLY, C. TYSON 
Standard Oil Company (Pa.) 
1962 Howard Avenue 
Pottsville, Pennsylvania 
RENNO, ARTHUR A. 
The Texas Company 
Montgomery Court Apartments 
Narberth, Pennsylvania 
REPENNING, ROBERT F. 
Shell Oil Co., Inc. 
918 Crain Street 
Evanston, Illinois 
RETTIG, MARION H. 
owser, Inc. 
Bowser, Inc. 
E. Creighton Avenue 
Ft. Wayne 5, Indiana 
REYNOLDS, E. S. 
ocony Vacuum Oil Co., Inc. 
118 Cochran Road 
Pittsburgh 16, Pennsylvania 
RICHARDS, DONALD L. 
arlisle Chemical Works 
Carlisle Chemical Works 
510 Reading Road 
Reading 15, Ohio 
RICHARDS, GEORGE W. II 
Apex Alkali Prod. Co. 
Apex Aikali Prod. Co. 
Main and Rector Streets 
Philadelphia 27, Pennsylvania 
RICHARDS, JOHN H., Jr. 
Apex Alkali Prod. Co. 
Apex Alkali Prod. Co. 
Main and Rector Streets 
Philadelphia 27, Pennsylvania 


RINEARSON, R. O. 
The Warren Refining and Chemical Co. 
The Warren Refining and Chemical Co. 
5151 Denison Avenue 
Cleveland 2, Ohio 


RITTER, WAYNE G. 
Trabon Engineering Corp. 
Trabon Engineering Corp. 
1022 Empire Building 
Pittsburgh 22, Pennsylvania 


ROBERSON, —— A. 
G. & W. H. Corson, Inc. 
149 Erdenheim Road 
Chestnut Hill 
Philadelphia 18, Penn. 


ROBERT, F. C. 
Gulf. 7 ae 


Lp tag es 


ROBISON, ROBERT V. 
Dingle-Clark Co. 
Dingle-Clark Co. 

311 Ross Street 
Pittsburgh, Pennsylvania 


ROBSON, N. STEWART 
F. D. Johnson Co. 
F. D. Johnson Co. 
1814 E. 40th Street 
Cleveland, Ohio 


ROEDER, CARL O. 
‘arval Corp. 
Negley Hotel 
Florence, Alabama 


ROEHNER, T. G. 
Socony-Vacuum Oil Co. 
43 Locust Lane 
Mt. Vernon, New York 


ROSENSTIEHL, FRED E. 
The Texas Co. 
The Texas Co. 
135 East 42nd Street 
New York 17, New York 


ROSNELL, JOHN E. 
The Texas Company 
The Texas Company 
332 South Michigan Avenue 
Chicago 4, Illinois 
ROSS, EDGAR S. 
Sun Oil Co. 
Sun Oil Co. 
1608 Walnut Street 
Philadelphia 3, Pennsylvania 


ROSS, FRANK 
E. F. Houghton and Co. 
E. F. Houghton and Co. 
4500 Euclid Avenue 
Cleveland 3, Ohio 
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ROSS, F. R. 
Alemite Co. of Pittsburgh 

208 Charles Avenue 

New ee Pennsylvania 
ROSSTEAD, OLIVE ; x. 

American Oil oe 

148 N. Fremont Ave. 

Bellevue 

Pittsburgh 2, Penn. 
ROTERT, HARRY E. 

Marquette Petroleum Products 

Marquette Petroleum Products 

7270 South Chicago Avenue 

Chicago 19, Illinois 
RUEDRICH, PAUL M. 

Griffin Chemical Co. 

Griffin Chemical Co. 

1000-16th Street 

San Francisco 7, California 
RUFFNER, ARTHUR PF. 

The J. W. Kelley Co. 

The J. W. Kelley Co. 

13209 Athens Avenue 

Cleveland 7, Ohio 
RUTMAN, GEORGE J. 

Sta-Vis Oil Co. 

Sta-Vis Oil Co. 

184 Eagle Street 

St. Paul, Minnesota 
RYAN, TRUXTON B. 

Dingle-Clark Co. 

Dingle-Clark Co. 

1600 Arch Street 

Philadelphia 3, Pennsylvania 
RYAN, VICTOR A. 

Crown Cork & Seal Co., Inc. 

Crown Cork & Seal Co., Inc. 

Eastern Ave. & Kresson St. 

Baltimore 3, Maryland 


SAILER, ROMAN L. 

Valvoline Oil Co. 

548 Liberty Street 

Franklin, Pennsylvania 
SALZMAN, F. P. 

Cleveland Graphite Bronze Co. 

Cleveland Graphite Bronze Co. 

17000 St. Clair Avenue 

Cleveland 10, Ohio 
SARGENT, F. J. 

The National Refining Co. 

The National Refining Co. 

Hanna Building 

Cleveland 15, Ohio 
SAS, ROBERT G. 

Allis-Chalmers Mig. Co. 

3614 W. Rogers Street 

Milwaukee 4, Wisconsin 
SATTER, CYRIL D. 

United Eng. & Fdy. Co. 

244 The Bou'evar 

Pittsburgh 10, Pennsylvania 
SAWYER, DAVID W. 

Aluminum Research Labs. 

525 South Braddock Avenue 

Pittsburgh 21, Pennsylvania 
SCHAEFFER, CHARLES M. 

Bethlehem Steel Co. 

728 Seneca Street 

Bethlehem, Pennsylvania 
SCHAFER, H. W. 

D. A. Stuart Oil Co. 

2235 North 60th Street 

Wauwatosa, Wisconsin 
SCHAUFELE, GORDON B. 

Franklin Oil & Gas Co. 

2394 Queenston Rd. 

Cleveland Heights, Ohio 
SCHENCK, Rand G., Sr. 

Fiske Brothers Refining Co. 

614 Ridgefield Avenue 

Pittsburgh 16, Pennsylvania 
SCHLEICHER, ROWELL A. 

Black Bear Company, Inc. 

Black Bear Company, Inc. 

44-45 23rd Street 

Long Island City 1, New York 
SCHM'TT. C. R. 

E. F. Houghton and Co. 

E. F. Houghton and Co. 

4500 Euclid Avenue 

Cleveland 3, Ohio 
SCHMOOK, ROBERT 

Sinclair Refining Co. 

5305 West Center Street 

Milwaukee 10, Wisconsin 
SCHROEDER, ELMER R. 

Alemite Co. of Wis., Inc. 

Alenite Co. of Wis., Inc. 

1010 N. Van Buren Street 

Milwaukee 2, Wisconsin 
SCHULTZ, CLAUDE L. 

Van Straaten Chemical Co. 

2170 Lakewood Ave. 

Detroit 15, Michigan 
SCHULTZ, R. E. 

Socony Vacuum Oil Co. 

Socony Vacuum Oil Co. 

997 South First Street 

Milwaukee. Wisconsin 
SCOBIE, JAMES A., JR. 

American Oil Co. 

556 Pedley Road 

Philadelphia 28, Pennsylvania 
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SCOTT, CHARLES RALLYA 
Wolf's Head Oil Ref. Co. 
Wolf's Head Oil Ref. Co. 
Fair Building 
Oil City, Pennsylvania 

SCRIBA, ANTHONY M. 
Honan-Crane Corp. 

2221 S. California Avenue 
Chicago, Illinois 

— ROBERT S. 

. N. Crawford Equip Co. 

N. Crawford Equip Co. 
560 42nd Street j 
Pittsburgh, Pennsylvania 

SEMLER, GEORGE W. 

Standard Oil Co. of Pa. 

Apt. A-1 

125 Baywood Avenue 

Mt. Lebanon 16, Penn. 
SETTLE, S. W. 

Sun Oil Co. 

Sun Oil Co. 

3200 Independence Road 

Cleveland, Ohio 

SHAFFER, T. F. 

Shell Oil Co., Inc. 
1658 Victoria Road 
Lakewood 7, 

SHANKS, CARL 
Panther Oil & Grease Mfg. Co. 
Panther Oil & Grease Mfg. Co. 
840 N. Main St. 

Fort Worth 1, Texas 

SHARPE, ROBERT Q. 

Socony Vacuum Oil Co. 
Socony Vacuum Oil Co. 
26 Broadway 

New York, N. Y. 

SHERMAN, THOMAS L. 

Steel Products Engineering 
Steel Products Engineering 
1205 W. Columbia Street 
Springfield, Ohio 

SCHULTZ, CLAUDE L. 

Van Straaten Chemical Company 

2170 Lakewood Avenue 

Detroit 15, Michigan 
SICKELER, OLEN D. 

Spang Chalfant Co. 

Spang Chalfant Co. 

Duss Avenue 

Ambridge, Pennsylvania 

SIEFERS, H. KENNETH 
United Oil Company 
United Oil Company 
1800 N. Franklin Street 
Pittsburgh 12, Pennsylvania 

SIMON, JOHN 
Nat. Tube Co. 

713 Wiley Avenue 

McKeesport, Pennsylvania 
SIPCHEN, JOHN H. 

J. H. Sipchen and Co. 

J. H. Sipchen and Co... 

549 West Washington Boulevard 

Chicago 6, Illinois 

SKELLY, JAMES J. 

Circo Products Co. 
Circo Products Co. 
2835 Chester Avenue 
Cleveland 14, Ohio 

— JOSEPH P. 

Van Straaten Chemical Co. 
5553 N. Linder Avenue 
Chicago 30. Illinois 

SLAVIN, ERNEST F. 

Ludlow Mfg. and Sales Co. 
Ludlow Mfg. and Sales Co. 
Ludlow, Massachusetts 

SLOMER, JOS. J. 

Goodman Mfg. Co. 
7416 Bennett Avenue 
Chicago ?. Illinois 
— EY, B. 
s ie Co. 
Ties South Bell Street 
Chicago 43, Illinois 

SMITH, FRANK NEWELL 
California Inst. of Tech. 
258 Mar Vista 
Pasadena 4, California 

SMITH, JULIUS C. 

Standard Oil Co. of California 
Standard Oil Co. of California 
225 Bush Street 

San Francisco, California 

SMITH. PARKER B. 

Socony Vacuum Oil Co. 
Socony Vacuum Oil Co. 
59 East Van Buren Street 
Chicago 5, Illinois 

SMITH. ROBERT O 
Alemite Company 
Alemite Company 
15501 Woodrow Wilson Avenue 
Detroit, Michigan 

SMITH, WILLIAM H. 

Fiske Brothers Refining Co. 
827 Forest Avenue 
Evanston, Illinois 

SOLLITT, C. ALEX 
Campbell Lubricating Specialties 
Campbell Lubricating Specialties 
414 Eastern Avenue 
Toronto, Ontario 


SPICE, B. G. 
lox Corporation 

Alox Corporation 

510 N. Dearborn Street 

Chicago 10, Illinois 
STACK, JOHN W. 

Standard Oil Co. (Ind.) 

Standard Oil Co. (Ind.) 

910 South Michigan Avenue 

Chicago 80, Illinois 
STALEY, CLAIR H. 

Lincoln Engineering Co. 

Lincoln Engineering Co. 

134-6 South Whitfield Street 

Pittsburgh 6, Pennsylvania 
STANICH, V. M. 

General Petroleum Corp. 

General Petroleum Corp. 

2525 East 37th Street 

Vernon, California 
STARK, WILLIAM WELDON, JR. 

Caltex (India) Limited 

Caltex (India) Limited 

Caltex House 

Bombay, India 
STECKEL, WILLIAM E. 

International Chemical Co. 

International Chemical Co. 

302 Tecumseh Road 

Syracuse 10, New York 
STEELE, FINLEY M. 

The Hilliard Corp. 

The A gy Corp. 

102 W. 4th Street 

Elmira, New York 
STEPHAN, JOHN 

merican Can Co. 

277 Griffith St. 

Jersey City 7, N. J. 
STILWELL, WILLIAM MOORE, JR. 

Dingle-Clark Co. 

Dingle-Clark Co. 

1600 Arch Street 

Philadelphia 3, Pennsylvania 
STINE, JAMES E. 

Sun Oil Company 

Sun Oil Company 

420 Lexington Avenue 

New York 17, New York 
STOCKWELL, FRED E. 

Colonial Beacon Oil Co. 

40 Elmwood Road 

New Haven - Conn. 
STRANAHAN, L. 

White Motor , 

White Motor Co. 

842 East 79th Street 

Cleveland 1, Ohio 
STROHMAIER, ALFRED J: 

E. 1. duPont deNemours & Co. 

E. I. duPont deNemours & Co. . 

1007 Market Street 

Wilmington 98, Delaware 
STUART, CARL B. 

Shell Oil Company 

Shell Oil Company 

49 Worthington Avenue 

Youngstown, Ohio 
SUHRE, A. B. 

National Refining Co. 

National Refining Co. 

1600 Clark Avenue 

St. Louis, Missouri 
SUMNER, GEORGE L. 

Westinghouse Electric Corp. 

Westinghouse Electric Corp. 

East Pittsburgh, Pennsylvania 
SUMNER, GEORGE LEWIS, JR. 

Gulf Research and Development Co. 

Gulf Research and Development Co. 

P. O. Box 203 

Pittsburgh 30, Pennsylvania 
SUNDERLAND, RICHARD P. 

General Meters & Controls Co. 

General Meters & Controls Co. 

205 West Wacker Drive 

Chicago 6, Illinois 
SVENSON, E. B. 

Aluminum Company of America 

Aluminum Company of Americs 

New Kensington, Pennsylvania 
SWIFT. CLINTON E. 

Greenleaf Corp. 

593 Chestnut Street 

Meadville, Pennsylvania 
SYMON, B. G. 

Shell Oil Co., Inc. 

Shell Oil Co., Inc. 

50 West 50th Street 

New a 20, New York 


TALLEY, S. 
Shell 7 Co. 
Shell Development Co. 
4560 Horton Street 
Emeryville 8, California 
TAYLOR, ARTHUR J. 
Johns Manville Corp. 
Johns Manville Corp. 
Manville, New Jersey 
TAYLOR, J. I. C. 
Sun Oil Co. 
807 Heberton Street 
Pittsburgh 6, Pennsylvania 
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ee 
Gulf Cit. Corp. 
503 Warren Avenue 
Apollo, Pennsylvania 
TAYLOR, WILLIAM C. 
Sun Oil Co. 
Sun Oil Co. 
1608 Walnut St. 
Philadelphia 3, Penn. 


TEAL, PERCY P. 
"Alemite Co. of Eastern Pa. 
Alemite Co. of Eastern Pa. 
704 N. 16th Street 
Philadelphia, Pennsylvania 
TESSMAN, H. R. 
Barber-Colman Company 
Barber-Colman Company 
150 Loomis Street 
Rockford, Illinois 


THOMAS, DUDLEY P. 
414 Northeast Ist 
American Fork, Utah 


THOMAS, O. J. 
Lincoln Engineering Co. 
Lincoln Roy yen Co. 
1439 S. 6th Ave. 
seed yl if Oregon 
THORKELSON, R. H. 
Dingle-Clark Co. 
Dingle-Clark Co. 
1 Engineers Building 
Cleveland 14, Ohio 


THUREN, ARTHUR I. 
Swan-Finch Oil Corp. 
Swan-Finch Oil Corp. 
201 N. Wells St 
Chicago 6, Illinois 


TODD, HOWARD F. 
American Oil Co. 
American Oil Co. 

2 West Grace Street 
Richmond, Virginia 


TODD, JOHN P. 
American Ol Company 
American Oil Company 
P.O. Box 1348 
Pittsburgh 30, Pennsylvania 


TOWNSEND, F. LEE 
Wm. W. Nugent & Co. 
6151 Winthrop Avenue 
Chicago 40, Illinois 


ona F. LEN 
E. F. Houghton & Co. 
E. F. Houghton & Co. 
32 W. Randolph St. 
Chicago, wy 


TRAUTMAN, 
Gulf Res. wa Dev. Company 
Gulf Res. & Dev. Company 
P.O. Drawer 2038 
Pittsburgh 30, Pennsylvania 


TREXLER, JAY 
Shell Oil Company, Inc. 
Shell Oil Company, Inc. 
909 East 22rd Street 
Baltimore 18, Maryland 
TRIMBLE, CHARLES A. 
National Cash Register Co. 
505 W. Green Street 
Urbana, Illinois 
TURNAN, EDMUND H. 
Shell Oil Co., Inc. 
Shell Oil Co., Inc. 
1066 Madison Avenue 
Albany 3, New York 
TURPIN, PAUL L. 
Lincoln Engineering Co. 
9917 South Bell Avenue 
Chicago 43, Illinois 
TYLER, CLINTON S. 
ocony Vacuum Oil Co., Inc. 
2201 Ridge Avenue 
? Illinois 
UHL, P. 
p Ba Diesel Engine Div. 
Detroit Diesel Engine Div. 
13400 W. Outer Drive 
Detroit 13, Michigan 
UNGER, C. D. 
Atlantic Refininfi Co. 
79 Grant Avenue 
Pittsburgh 2, Pennsylvania 
UNKS, L. T. 
Sun Oil Co. 
Sun Oil Co. 
3200 Independence Street 
Cleveland, Ohio 
URIBE, W. 
Tropical Oil Company 
Tropical Oil Company 
Medellin, Barranquilla 
Colombia, South America 
URSEM, WILLIAM A 
F & W Ursem Company 
F & W Ursem Company 
1548 West 117th Street 
Cleveland 7, Ohio 
VAN DER BURCH, DIRK 
Shell Oil Co., Inc. 
1130 West 7th Avenue 
Gary, Indiana 
VAN EYCK, PHILLIP B. 
Essex Brass Corp. 
226 Midland Avenue 
Highland Park, Michigan 
VANGUNDY, JOHN C. 
Texas Company 
Texas Company 
135 East 42nd Street 
New York 17, New York 
VAUGHAN, C. H. 
Cities Service Oil Co. 
360 Addison Road 
Riverside, Illinois 


VILLING, JOHN A. 
Valvoline Oil Company 
63 Oak Street 
Butler, Pennsylvania 


VON FUCHS, GEORGE H. 
Shell Oil Company, Inc. 
Shell Oil Company, Inc. 
Wood River, Illinois 
VOSHELL, B. C. 
Socony-Vacuum Oil Co., Inc. 
Socony-Vacuum Oil Co., Inc. 
26 Broadway Avenue 
New York 4, New York 


WACHOWICZ, JOHN S. 
Carnegie-Illinois Steel Corp. 
8719 Escanaba Avenue 
Chicago, Illinois 
WADDELL, J. N. 
Henry H. Cross Co. 
Henry H. Cross Co. 
122 South Michigan Avenue 
Chicago 3, Illinois 
WAGNER, EARL E. 
Hoover Ball & Bearing Co. 
Hoover Ball & Bearing Co. 
326 E. Hoover Ave. 
Ann Arbor, Michigan 
WALKER, GEORGE MARK 
Shell Oil Company, Inc. 
1032 Frederic Street 
Burbank, California 
WALKER, HAROLD J. 
Sinclair Refining Company 
3906 Broadway Avenue 
Indianapo'is 5, Indiana 
bleeameas ae JESSE C. 
. R. Kerns Co. 
R. Kerns Co. 
26st East 95th Street 
Chicago 17, Illinois 
WALTER, EDWIN W. 
un Oil Co. 
6 W. Jefferson St. 
Media, Pennsylvania 
WARD, DAMIEN J. 
Alemite Sales Co. 
8015 Merrill Avenue 
Chicago 17, Illinois 
WARNER, JOHN T. 
Carnegie-Illinois Steel Corp. 
ph oma Steel Corp. 
Gary, Indiana 
WEBSTER, WILLIAM W. 
Harrison Rad: i! Corp. 
R. F. D. No. 


Slayton ~ Road 
Niagra County, New York 
WEGMAN, THEO. H. 
A. O. Smith Corp. 
3608 North 27th Street 
Milwaukee 10, Wisconsin 
(Continued on Page 190) 








INDUSTRIAL MEMBERSHIP* 


AETNA-STANDARD ENGINEERING CO. 
275 West Federal Street 
ae Ohio 
Wm. Rodder 
Aes CO. OF AMERICA 
New Kensington, Pennsylvania 
Dr. F. M. Ripp 
AMERICAN STEEL FOUNDRIES 
410 North Michigan Avenue 
Chicago 1, Illinois 
Mr. R. D. Brizzolara 
HAROLD H. JONES. AND COMPANY, LTD. 
28 St. Georges Street 
Capetown, ro Africa 


r. T. W. Allison 
CARNEGIE-ILLINOIS STEEL CORP. 
Carnegie Building 
—— 30, Pennsylvania 
No representative appointed 
DOW CHEMICAL CO. 
Midland, Michigan 


Mr. F. Graves 
FARVAL CORP. 
3249 E. 80th Street 
Cleveland 4, Ohio 
A. J. Jennine 
GITS BROTHERS MANUFACTURING co. 
1846 S. Kilbourn Avenue 
ee 23, Illinois 
r. Frank Kovarik 
HODSON CORP. 
5301-11 West 66th Street 
seein hae Illinois 
W. D. Hodson 
INLAND STEEL co. 
38 South Dearborn Street 
Chicago 3, Illinois 
Mr. D. N. Evans 


*In accordance with the American. Society of 
Lubrication Engineers ConStitution each in- 
dustrial member company names one man as its 
official representative. The names of men thus 
appointed are indicated in italics. 


eee H. JONES AND COMPANY, LTD. 


St. George Street 
Capetown, South Africa 
Mr. T. W. Allison 


L. R. KERNS CO 
2657 E. 95th Street 
—, hw 4 
. R. Kerns 


LINCOLN Ri dc co. 
Pst Natural Bridge Avenue 
St. Louis, Missouri 
Mr. A. P. Fox 


LUBRI-ZOL CORP. 
Box 3057 Euclid Station 
Cleveland 17, Ohio 
Mr. Arthur O. Willey 


NOX-RUST CHEMICAL CORPORATION 
2429 S. Halsted Street 
Chicago 8, Illinois 
No representative appointed 
PYLE NATIONAL COMPANY 
1334 N. Kostner Avenue 
No representative appointed 


REPUBLIC STEEL CORP. 
Republic “a 
Cleveland, 

Mr. C. E. Pritchard 


ee 5 SCIENTIFIC COMPANY 
Courtland Street 
Chicare, Illinois 
Mr. 7. P. Duray 


REX OIL AND CHEMICAL CO. 
9120 Loren Avenue 
Cleveland 5, Ohio 

Mr. J. D. Walsh 


SHELL OIL CO., INC. 
50 W. 50th St. 
New York, New York 
Mr. B. J. Symon 
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J. H. SIPCHEN COMPANY 
549 West Washington Street 
Chicago 6, Illinois 
Mr. J. H. Sipchen 


SOCONY-VACUUM OIL Co., INC. 
26 Broadway Avenue 
New York 4, New York 
Mr. B. C. Yoshell 


STANDARD OIL CO. OF CALIFORNIA 


Standard Oil Building 
San Francisco 20, California 
Mr. J. C. Smith 
STEWART-WARNER CORP. 
1826 Diversey Parkway 
Chicago, — 
Mr. C. I. Kraus 
SUN OIL CO. 
1608 Walnut Street 
Philadelphia 3, Pennsylvania 
Dr. E. S. Ross 


SWAN-FINCH OIL CORP. 
201 N. Wells St. 
Chicago 6, Illinois 
Mr. A. I. Thuren 
TENNESSEE COAL, IRON AND 
RAILROAD CO 
Birmingham, Alabama 
Mr. E. J. Kohn 


TRABON ENGINEERING CORP. 
1814 East 40th Street 
Cleveland 3, Ohio 

Mr. E. I. Pfaff 


WESTINGHOUSE ELECTRIC CORP. 


Research Laboratory 
East Pittsburgh, Pennsylvania 
Mr. R. E. Peterson 
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WEHKING, FRANK J. 
Continental Oil Co. 
seg rt - 

Ponca City, 

WEIGHTMAN, "A BERT EDWARD 
Tidewater Oil Co. of Canada, Ltd. 
Tidewater Oil Co. of Canada, Ltd. 
201 Weston Road, South 
Toronto, Canada 

WEINKAUF, C. E. 

odson Corp. 
1020 Old Gate Road 
Wilkinsburg 21, — 

WEISMANN, GEORGE 
General Petroleum fin. 
General Petroleum Corp. 
108 West 2nd Street 
Los Angeles 12, California 

WEISS, VICTOR A. 

Allis-Chalmers Mfg. Co. 
746 S. 26th Street 
Milwaukee 4, Wisconsin 

WELCH, L. C. 

Sandard Oil Co. (Ind.) 
Sandard Oil Co. (Ind.) 

910 South Michigan Avenue 
Chicago 80, Illinois 

WENDT, PAUL W. 

Grafo Colloids Corp. 
Grafo Colloids Corp. 

431 South Dearborn Street 
Chicago 5, Illinois 

WERNER, ROBERT CLAUDE 
Humble Oil & Refining Co. 
Humble Oil & Refining Co. 
402 Republic Bldg. 

Houston 2, Texes 

WESTRA, JACK MITCHELL 

onan-Crane Corp. 
6336 Drexel Avenue 
Chicago, Illinois 

WHITE, LYSANDER THOMAS 

Petroleum Advisers, Inc. 

2 Beekman Place 

New York 22, New York 


WHITE, NELSON E. 
Warren Refining and Chemical Co. 
Warren Refining and Chemical Co. 
308 Euclid Avenue 
Cleveland 4, Ohio 
WHITE, ROBERT C. 
Detrex Corporation 
20019 Ashton Road 
Detroit 19, oo 
WHITE, ROBERT 
Alemite Co. of So. Calif. 
— Colby Avenue 
Los more 25, California 
WHITE, W. HARRY 
The Agua Refining Co. 
557 South Braddock Avenue 
Pittsburgh 21, Pennsylvania 
WHITEHEAD, DONALD E. 
Carnegie Illinois Steel Corp. 
Carnegie Illinois Steel Corp. 
Carnegie Building 
Pittsburgh, Pennsylvania 
WHITELEY, N. I. 
Cities Service Oil Co. 
Cities Service Oil Co. 
3200 — Western Avenue 
Chicago 8, Illinois 
WHITTLETON: THEODORE 
Alox Corporation 
Alox Corporation 
Buffalo Avenue 
Niagara Falls, New York 
WIEDLING, CLARENCE C. 
Socony Vacuum Oil Co., Inc. 
Socony Vacuum Oil Co., Inc. 
59 East Van Buren Street 
Chicago 5, Illinois 
WILEY, NORMAN DOUGLAS 
Shell Oil Company, Inc. 
1426 N. Fairfax Avenue 
Los Angeles 46, California 
WILKE, ADOLPH PETER 
Omar Bakery, Inc. 
Omar Bakery, Inc. 
2130 W. Clybourn Street 
Milwaukee = Wisssasio 


MODERN DEVELOPMENTS 


FOR THE 


OIL AND 
METAL 
INDUSTRIES 








BURNS LABORATORIES, Inc. 


514-520 WEST WYOMING STREET 


INDIANAPOLIS 2, 


INDIANA 


Copy of this booklet available upon request. 
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WILKINSON, RALPH E. 
Aro Equipment Corp. 
Aro Equipment Corp. 
231 West Wisconsin Avenue 
Milwaukee 3, Wisconsin 
WILLIAMS, DEWEY L. 
Cities Service Oil Co. 
R. D. No. 1—Verona Road 
Verona, Pennsylvania 
WILLSON, EDWARD A. 
Grafo Colloids Corp. 
Grafo Colloids Corp. 
310 Wilkes Place 
Sharon, Pennsylvania 
WILMOT, HENRY F. J. 
Shell Oil Co., Inc. 
Shell Oil Co., Inc. 
50 W. 50th St. 
New York, N. Y. 
WILSON, DONALD H. 
Continental Steel Corp. 
Continental Steel Corp. 
South Plant 
Kokomo, Indiana 
WILSON, LESLIE E 
Carnegie Ill. Steel Corp. 
5658 S. Hoyne Ave. 
Chicago 36, Illinois 
WINSLOW, CHARLES A. 
Winslow Engineering Company 
Winslow Engineering Company 
4069 Hollis Street 
Oakland, California 
WINTER, WILLIAM R. 
Standard Oil Co. (Ind.) 
2645 Pasadena Boulevard 
Wauwatosa 13, Wisconsin 
WIRTH, FLOYD J. 
Cities Service Oil Co. 
Cities Service Oil Co. 
6611 Euclid Avenue 
Cleveland, Ohio 
WITHROW, RAYMOND C. 
Freedom Oil Co. 
Freedom Oil Co. 
1008 Peoples Bank Building 
Pittsburgh, Pennsylvania 
WOLMER, CHARLES E. 
American Cyamid Co. 
American Cyamid Co. 
1937 West Main St. 
Stamford, Conn. 
WOOD, FRANK J. 
125 Michaux Road 
Riverside, Illinois 
WOODS, ROBERT H. 
Nordberg Mfg. Co. 
Nordberg Mfg. Co. 
3073 S. Chase 5t. 
Milwaukee, Wisconsin 
WORLEY, ROBERT B. 


Warren Refining and Chemical Co. 
Warren Refining and Chemical Co. 


308 Euclid Avenue 
Cleveland 14, Ohio 
WRIGHT, JOSEPH PRESTON 
Cities Service Oil Co. 

205 North Greenfield Street 

Waukesha, Wisconsin 
WRIGHT, W. A. S. 

Union Oil Co. 

Union Oil Co. 

617 W. 7th Street 

Los Angeles 14, California 


WRIGHT, WARREN O. 
Bijur Lubricating Corp. 
Bijur Lubricating Corp. 
43-01 22nd Street 
Long Island City 1, New York 


WRIGHT, WILLIAM J. 
Gulf Refining Co. 
Gulf Refining Co. 
Maison Blanche Building 
New Orleans 16, Louisiana 
WUERZ, OSCAR W. 
Parmelee Motor Fuel Co., Inc. 
8801 Shore Road 
Brooklyn 9, New York 
WUNDERLICH, RALPH THOMAS 
Lincoln Electric Co. 
3794 Monticello Blvd. 
Cleveland Heights 21, Ohio 
YERKES, JOSEPH H. 
~ H. Yerkes & Co. 
H. Yerkes & Co. 
715. 17 Washington Ave. 
St. — 8, Missouri 
YODER, H. 
Gulf Refining Co. 
154 Bryn Mawr Drive 
Cincinnati 24, Ohio 
YOUNG, TROY RICHARD 
he Texas Company 
43 Edgewater Estate 
Beacon, New York 


YOUNGCLAUS, WILLIAM P., JR. 


Dodge Chicago Plant, Chrysler Corp. 


2114 Fir Street 
Glenview, Illinois 

ZINO, ANTHONY JOSEPH, JR. 
E. F. Houghton and Co. 
27 Shoreview Road 
Manhasset, New York 
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y We thrive on the 


“TOUGH ONES! 


E generally comes alone to see you. You 
called for him because something’s gone 
wrong with a machine or process... 

Now you tell him about it, and it turns out 
he knows a lot about equipment just like 
yours. Nine chances out of ten he can tell you 
right off what to do. You feel better right away. 

And the tenth chance? Well, that’s the tough 
nut. Our man goes away... and comes back 
double! Yes, he brings another man who may 
be a chemist... or a former machine designer 
... Or a former shop superintendent . . . but 
definitely a specialist. These two men between 
them can almost always fix your tough nut 
problem. 

But how about that one problem that stumps 


SHELL INDUSTRIAL LUBRICANTS 





both men? Now you get something special! 
The research laboratory enters the picture 

. a new formula is developed .. . the refin- 
ery produces a trial lot... and you receive a 
sample. 

You try the new stuff—and it’s O. K.! Then 
you tell your Boss: “Sure was a headache, but 
here’s how I licked it...” 

And you did! Didn’t you think of calling the 
Shell Lubrication Engineer? 


* * * 


Call your local Shell Representative, or write 
Shell Oil Company, Incorporated, 50 West 
50th Street, New York 20, New York; or 
100 Bush Street, San Francisco 6, California. 
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